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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem in 
which a magnetoresistive effect device of conventional 
structure is not capable of realizing a large resistance 
change rate and a large exchange coupling magnetic 
field. 

SOLUTION: A region in which a ratio X:Mn shown in 
at.% increases gradually toward a stationary magnetic 
layer 3, stating from an intermediate region in the 
direction of thickness and another region in which a ratio 
X:Mn shown in at.% increases gradually toward the side 
opposite to the stationary magnetic layer 3, starting from 
an intermediate region in the direction of thickness 
reside in an antiferromagnetic layer 4. At least the 
crystal structure of a part of the antiferromagnetic layer 
4 is a face-centered cubic lattice of CuAu-I type, and a 
part of an interface between the antiferromagnetic layer 
4 and the stationary magnetic layer 3 is in a mismatched 
state. By this setup, a large exchange coupling magnetic 
field can be obtained. 
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5, *fctMBEB«tt»4©4>4< tt>-!B5«>ISS«e 

d s c u a u — i m<Dfab>jE%mm?x-h <o , tfrSEBjt 

flSttJf 3 t ©#®©'>ft < t b-9N&m&#M ttto 
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m&jmm&mtt., 5fjtx (fc«ux«, pt, pa, 

I r, Rh, Ru, 0sO5*>ia*fc(42a^±W5£ 

mx-hz) tMn i:*fr#taR3»*ttttff-cjsj*s 

t, ^*IBMW*»b«riai«ttJii:S#lllJ:ift*»5J!: 

Lfc^o-CMn{C*l~rS7C^X»JS J ? : %Olt^^JiiDl- 

iwas3*«6ttJi©^ft < t *,-n<Dm&mm& c u a u 

BfrfBS^fiSttStt, TC^Xt^X' (fc«UXHt, P 
t, Pd, I r, Rh, Ru, O s © o *> 1 SiSfcfct 2 

@EJLt£>5ciii-e& 9 , tc*X' (4, Ne, Ar, Kr, 

Xe, Be, B, C, N, Mg, Al, Si, P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 

Ge, Zr, Nb, Mo, Ag, Cd, Sn, Hf, T 
a, W, Re, Au, Pb. &Xf%i±MyGM<D 5*>ll 

4fctt28£Lk©5£*-C*>S) bMnk£it&-t-&Ra* 

ffl!lt-[6]5l-L-fc^oTMnlC*)~rS7C^X + X' OWL* 

+x' om*%ott&&miia-rz>m&k&ft&L. 

ttEEBKttJi©^* < t *>-»©lS*flBt!iS C u A u 

I!ft#63] ItnaX— Mn— X' *-&tf£&rt, 
XfcMnfc-Cflft^SJiSSSITOj^oBtRIKiTciBX' 

#ifi© (111) ffi^«5feBBlR)Lfc->-FW-1r^fig 

flfflBK8W»&t^M^©i£A£lRlHt. ilirBIHHfc 
(ill) ffi#«teEl«aLT^3il!*«l 

w -Y ©#m£* t * o r V> 5 Ift&S 4 fE«©£& 
[flt&g 6 ] mt&is- KMtt S^SSttS £ ©^B 



[tt#9 7 ] BtHBv"- K W Ht, NiFe^, S> 
SV^IiNi-Fe-Y^ CfcfcLYfct, Cr, Rh, 
Ta, Hf, Nb, Zr, T i a^SfiflS 1 «*fcfi 
2S6Lh) -C^SixSfS*«4^^L6C0V^^(C 
B*©a*SB£K. 

4 ft v * U 6 ©v vf t IB«©SSlMS-g-it. 
[Ht*fi9] fllSS^-a-Mtt. TJftJi±fc, v'-K 
W-t, H&SSteS, JH«*«teJI©JRfc«JB3;lx» ffi 
IBTiffiJiW:. Ta, Hf, Nb, Zr, Ti, Mo, W 
© 5 *> 1 2a£t±©3c*Tf»*Sil"CV^«»* 
54 fcl^L 7 ©V^-f*l*>K:E«©2fl«JK^«t. 

iffi^a i o ] mmsmmm k*s rt 5 

fc©JSLE©K*HBI©ffiK:H\ Ta, Hf, Nb, Zr, 
Ti, Mo, W©5*>ia*fctt2«£l±©5c^-e^ 
$ ixfcSiS^ $ tvc v ^5 1 4 v ^ L 3 © v vf ^ 
MB«©£iMg-&Jg. 

[»*filll fnEKKaMtSoWP*!^©**^ 
<fc 5 fefiHBIHB t E#«©B* 9 fciWB#ffi i: W*» 

¥fr*8 2 ©{KS*#£tS:;£ Lfc £ 1 fc, 
IW3S»«©BS*»felftBSI 1 ©fi««#*-e©B 1 ©S 

«, stmiB^^tts t ©#Ba » Kres 2 ©{&e*# 

*T'©B3©^«f4. «tlBmiX^2©te«l^#ra© 
^2©^«{cJt-<T. «rSBtt*iiS*# < , HtiBSfn©« 
ffiS#Sr^tf^^T-mrlS^ 2 ©««d>& jR l ©M«(C(nj 
rj-C, *fcHfII2B2©{R?g^#Sr«tpfB«cT?l4mnHB2 

©««*»e>iB3«)«*fciRjrfT, KrEit^%nM(c«> 

©gfffiS«*»e>ltrffiMiaH4B4:©#iBK:i«iirjr, *s<tv 
IWEt»n©««*»e>«rE»B5i:S3*IB©ffifclRirfC, M 
IS7C^Xfo2>V^H:5^^X + X , ©« : ?-%a«J8^f 

wwETSBMee i ftv^ l 1 1 ©v^-fna»KiB«©2fiafc 

©#Bic:|p](tT, *5«t^mIiS#BtS*ffflfl©Btlp](t 
"C\ MlSTC^XfoS^ttTC^X + X' ©JS^-%^'>-f 
S^^-ttb^ti/^S-f 5 1 ftV^Ll 2 ©V^-f ^ 
*»KE«©^aMg-&R, 

4] giesttBtttje©. iteMBtttJij:© 

#Bifi^, 2ltflWH||LaBi:R»«I©ffi©iS»-CH:» ^tc 
S©»fiKH:5:l 0 0a t%tLfct#tC, 5t^X$>SV 
«7C^X + X' ©iffij*Jt^5 0 (at%) £iJi65 (a 
t %) UHTT'fc5fi*5 1 &<^L 1 3 ©V-f tv^tCfS^ 
©^m^m> 

5] tf[|B#B©}fi#-e«. 5c*X*av^Ht 
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yt^X + X' Oj&J&Jtas 5 0 (a t %) £116 0 (a t 

%) sxrxhzmxmi 4KM<D&mirttm. 

li, -^xMnmSLtt* 1 0 0 a t %b Lfct 
X*>S^»i5G*X + X' ©jjaj&Jt;!^ 4 4 (a t%) W 
±5 7 (a t%) WT©^«##£^5i«;ft«lftV>b 
l 5 ©i^Tft;W::fe*c©£ifc*£-^. 
[f»#>Si7] iif!E^:isre©7£iifxfc5^f37C5&x + 

X' ©fflj&Jt;^ 4 6 (a t%) £LL5 5 (a t %) £(. 

1 8 ] mtzRmtemnmmtt 7 6 ak±t? 

*>5»#* 1 L 1 7 ©v vf ji^iaE*©****^ 

[«#* 1 9 j imes&ttttJi t niBifefltttM t © # 

2 0 ] mmzi&M&m t mmmt&m t © # 

ffi©'>& < b fc-»T?ttBEa«ttJi©lBfiEfa t m& 

2 1 ] mmR&m&m t m&&m&M t ©# 
s©'>&< t h-ms#m&ttn-ehz>m#.i% 1 

XMfjLZii, HtrfSS^attS £ ©£**#tt»#fc.fc 9 

*«tt+iHiB*^b-c»j«s*Lfc7y-»ttJii:, ins 

Btt $ ;Hfc39MS-&iBE <fc 0 »J* $ ft* *»* J: 

[gfM2 3] KaMKttBJ:, r©£&8*ttSi&L 
■c»**n, iiirEK&G&ttj§ £©£&£#«$#££ 9 

*aEtt«f»IBJi©TKfl«1-*H«*«aii:» -^©^fJlB 



S^rtlfctfjstS'M 7*Ji t **1-*«E«StfB»*SlHF- 
[fl»*«2 5] *8tttJiSr^U-C**a?>*ifc«t»«»i 

mb&.m&mb&GL, wtsm3s&Sim<o±mb&^tt 

Jf 2 1 ©^i^a»fcEfteft;fcaJMfrfrIHc J: 

[ff*S2 6] ff*^2 2/iV^U2 5©VN-ftb^iC|S 
«$ftfc«*«S8^^©J:Tfc ! ¥'Y y:/S«M/C 

K. 

[0 0 0 1 ] 

wnkfrbtitv, imRmmmtmt&mtonmK. 

|«j*s-3£©*l«ilKiH3e*ix«SS*»e-BtK«9» 

^WI#Ifg^ AMR^) . ftbtJffclWE«» 
[0 0 0 2] 

St^l^SrWfflLfcGMR (giant magnetoresistive) ^ 
[0 0 0 3] ^©^tfW^yfflWiUlW-tt, GMR^ 

^©*-cbit«flwiBt«»iii»B-c, bd»tav^awc«a 
[0004] wE^tr^^yauwBu^tt, at*ine 

[0 005] mBSMttttJI t @£8S;ttS 1 14^ UT^ 
WBS»8H!y|4:H3eiMMfc©*iBKT384 
1"*SaiMI*tt»JHtJ:5» lttBli*attt*©8Mb*rtl 
tt-3t*Kd $ ixSS $ H5o 

[0 006] 7U -«ttJi©«ftH:, *©PlfllR:»j«* 
4xfc/<-TT^JiKi9» WBHfi«ttJi©*fl^frl*il4:SJ 

[0 007] MBS3fifiStte{C(±, Fe-Mn («— t 
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Ni-Mn (sy^-ry^y) 
hZ^KP t -Mn 

3»s-«ttfc«ffl*ii-cv^!i*. £©*"?*>»£? t — M 
n&&mt7vy L*»t>»*ttK:« 

[0 0 0 8] 

|SR3Sai4S ©3£i>«3£H:. JB*-©B?UI»*AS*«B!lfc 
[0009] ffiGK3H8ttJ|frj£K&, «rtSRM«ttJl 

m'l-ttlfcf-frbMMftt UOCuAu-I M«DS*il> 

[0 0 10] SfcPtMn^tt, ^W^^^T'-tJfi, 
P t tMn t©a t%^5 0 : 5 OXhZifr&K* Cu 

A u - I SrofflfcjEJM&^fcfc 9 A < *t>R»*tt©tt 

KtUft t» ■^•fV^ i *St3*^o X& *) , Lfc^o 

PtMn^M^ftfflU ncDttWIBP t iMn b<D 
a t%*HlJ5 0 : 5 0 K LTii&iE£3&8£ttg tSHKtt 

[0 0 11] L^L^^PjP t £Mn©il&£JfcaS/W 

[0 0 12] iftri«MBS&*b-Ct«rES»«ttB© 

£ btmmxhZ b^ltbtiZ. 
[0 0 13] *!8^tt±IB^*0^aSr»^-t-5fc*0 
*>©**>!), £$IBJ:t£Jii: LT, tcHIX (XI2&&K7G 
Hi) iMn *£tf*5R»**fetf»fcBv\fc»£\ * 

[0 0 14] 

*3^T, BfllES^attStt, 5g*X (fcflfLXtt. P 
t, Pd, I r, Rh, Ru, Os©5*)liSfctt2 

m&.-k<ox.m-?hz) tMn fcfc^rt-sRMHMSim 

-CJ&fc£*w W**lflJoflB««*»6»«SttJi«tl«il5 

ir LfctfSoTMn l^1--57C^X05JS^"%©tt;** s Jiitl 

[rJ^5 K LfcdSoTMn (C*j"f 55ci&X©]iiC : ?-%©Jt* 
##fcU fTesaMttttJI©4>tt< & 

t>— »©****# c u a u - 1 a©B5i£>jE*am»^ 



Xh 6 r. t t "t S 1 ©T?fc 5c 
[0 0 15] ±B©*«WJ!:*srt5XiMS^B!H:» 

#©*£-?& 5. 

[0 0 16] >MBn&:l3tt£^lteK©£aMNMNc 
14. ■W*iRj©1'RHfi«*»b»«ttJi«fci^*» 5 bfc 

^oTMn (C*r-tS7C^X©Il^%Wit^it^0-t-5ffi 
SWB+BB»K*>6iWB3*«ttJii:R»«tl«i3S»5 

m-r z>m%ib £ f>icHfrtEH&&i4Ji©-gp 

[0017] ±iHbfcm^ft coax*) sre-rans 

5 * , #18 91 -C 14 r © J: 5 ttlBjftSII *riB"*-««*#ffi 

■rz^tx\ &mvmb<Dftmx-\mt5mt&m<DmM, 
mstunzitoM * ^ i * < , * fcwiEBfcttJi t ©s 

^©Bfc^*Ji©IS**Wfc*M££*t5 r b * 

S3 9 x — $B©*SiiJI5I;& s » C u A u - I §!©ffii.\E#& 

b ft o -cvs ©-e&3„ 

[0 0 18] #3S?f§©<fc5l^ &*&a&fcl:}3^TMnfc 

mfc+biiox^s XJMS^-BlfcJftfc-f 5 fc. (4 , ARB: 

m mxmm K*o<sr««*jS©R»«ttJiSr»j«i-5 

[0 0 1 9] gE£i£-<fc<t5f-. PttMnt©»^tt 
* a t %-C 5 0 : 5 0 KtSiv ^^1iig>4^IiJt&^li 
J5c*»*t>Rai«tt©ttKSr38ifi-**» 3£BH4S£©# 

ai»^-*»b«ai»^©jK«ia**»K4:*iii*> 

[00 20] — PtM50at%<t9 t><S< 1"5 

te&m&^mmic^xmmm^mn^bK 

#f4#^(c^fc©i:*o-CL* 5o 
[002 1] *ifcP t*£5 0 a t%i"9fc#< LTV 

</<e5t>©©. ^ B mmn^Mm\cx^xmm^^ 

»L<5&<S!l»ttJi©tt5tKft9J8v^fcftK, 
lc5s'!Mlf^«IH4*Sffcfiv^©fc*o-CU* 5o 
[0022] *r T?±B«**»e>, s^attssr^-r 

P t *d5#< ^ttSt©#S-e*S^®Srf^ 
0|V«roPtMn^l (^l©S^JKttStl^ 
&) &m*W»HJ»JiLU ittlESS 1 ©R»*ttJiK:» 
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ffi L-Wv ^^"C^ ^tltPtMn (B 2 ©^ 
SI«14JI4:Pf-S) Sr, JltrEil 1 ©R»«ttJf fcifc^TJP 

p t aas^< sn*:it3 ©gaaiMiftW^iw^j* 
[0023] mmjmwm mmmm) fcjsuasMi* 

ttSHt. SftttttJi fc ©JIWT?fl&Ea«tM ©»*#»« 
2 ©£!*««■©*£#, HMJHlfc 

£ , iftfESg 1 ©S&J&ttJl i:SK2 ©K3&8&J1 £ frM®. 

mk&&z-rt*t*.bti* *fci53ws^ttst®2 

©KSMW^IBTfeiEoiWfcttitasiBr. 9 , rftic i 

u DteiB i ©saiatttjf &t^R 3 ©saMteff ©tt& 

[0024] i-fcfc>fc_hEufcK*-ett, jftmttt or 
«ySii&) K&^T, CuAu-iS©ffi«£?IE#&I!l*H : - 
fcfc 9 JWv^»B«i*«*-c»«SixfclB 2 ©K&S&tt 
S©JtT£P t *©#v*f 1 SBUttttMRtftt 3 ©£$£ 

•5£i:as»riBfc:*5©"e*>«. 

[0 0 2 5] *LT, ±E©±5fcLT#rtSitfcllMa! 
aWBrtMoil»*lfto*IWI**»fe»««Mi*Kl*0*»5 

»0!HM*&# CuAu-I S©Hp£wE#»HlJtt* £ 4 
[0 0 2 6] 4*J*KR»C48V^r, ft2©£!ftfltttJ| 

urpt s©#v^ 3 ©sasatsg^^-f-saft 

tt, !9BR3il*ttJi©»aMta«ii:R#«l©aSifi»fcJ8 

v^-ca«i>5:afl9aE«*ffi uR3natttJi^#-e©aa!i»i 

[0 0 2 7] mfiE£*HII©EMtt. «*.tf#«Ett©"F* 

«©«**JI#tS^*Jx5*, £ft &©«©»**&* 
fcS^tt*©*©*^ K&M£J|©£BijXtt$M 

u saMs^swiL©eTfc3ii*ss»n**>6. r©fc«> 

*»flTfi, P t *##<*m£IWS*t < £*ifcfg3 
©&&«SttJi£, SWER»«©Klllii»j«L-C*s<rfc 
T?±BLfci|gS«Jt©»»««rg(t5rfc*<, R%W 

tt»©a&ua«*««s-8\ 



[0 0 2 8] *fc**WI4» £Bttt£JB £!*«&■£© 

R&m&mi*. 5tmxt7tmx' ftjeixit, pt, 

Pd, Ir, Rh, Ru, O s © 5 *> 1 «*fcte2ffi!y. 
±©5c^-e*>»9, 5c^X' tt, Ne, Ar, Kr, X 
e, Be, B, C, N, Mg, Al, Si, P, Ti, 
V, Cr, Fe, Co, Ni, Cu, Zn, Ga, G 
e, Zr, Nb, Mo, Ag, Cd, Sn, Hf, T 
a, W, Re, Au, Pb, RUfk±M5iM<0 b *> 1 « 
4fctt2g£JLh©5uiif-e&3) £ Mn £ SrSWI" 

%©tt*as*JPi-««*i:, t&E*IWWfc&»fcf&Ea!HK 
&m £ &*MM I- (b)^^ 5 Lfci ! otMn 5 Tcig X 

+x' ©B^%©tt*#«ini-5«*i:as#&u tffla 
R!»«ttH©^« < t h-twfg&mmtf c u a u - 1 

a©ffi'L>E^IiJ^-e&5r t t©t?fe 

So 

[00 29] ±E©%n-?ttKlMttttJI £ L-C5e*X £ 

-So r©*wfc*^v^rtJ^uls#l^lc*rt6^)(^laR»aHt 

JIHU «*tf±ELfc3JWrc»j*$*u $&2©£3aB* 
14S©7t;*X + X' ©ifij&ifete, ftl&UlflSOfi&Htt 
<4®©5E^X + X' ©»*IfcJ;9 VhS<«&*3;ft*. 
^LT^SSrKSi-t, a2©K!A8M£JI©tt£a'*iRI 
£ft$H*6U *6KilWjlltlfc«riBi-r.fc-e»l3lt«ll 

**2SE*Brfra*«r»S^ i:ii«ri&fe©-e*>*. 
[0 0 3 0] $*&JI£16L;fc&©#Ji-m, HUlBg^S* 
ttJ§K»2> WP*i«d©«l»nB«W*»?>M«tttJi«»i:ift*»5 

lcL7ttfSoTMntC*H-35c^X + X' ©H J f-%©Jt* 

*f«fc|Rj*>5l!:bfciSo-CMnt*f-t-57c*X + X' © 
JS^%©it** s *iAP-t-'5^*i:^#^-t-5. SbKtlWB 
RMatttJi©** < t t>-«©tt*«Jfi# C u A u - I 

[00 3 1] *fc*^WC«. iJffiX— Mn— X' 
tr^». 5EPgX iMn £ ^/fc^S^Wte^-©!^ 

TcSRXtMn i:tf«**tL5ft*»?-©»^-jft©-«B5 

*bt\ rtuiCioTSinHX-Mn-X' -^©fc^f-Jg 

[0 0 3 2] -£ttmmX*\X KflERIHBsttJiKlJsrjS 
^fi6ttS£©#ffi£S*filli:45ffi^, ffllE#ffi£¥tf 
**l»OJCffi'L^*fi© (111) E#ffi3teEfa Lfc->- 
KW+Wg***i, MERBlKttJiXt«S«ttJB©IIS 
AS|rI». ffl&Smt¥fTft1Sfo\z (ill) ®^®5fe 
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[0033] striae- K W W&tfLK <fc 9 K&B&tte 

[0 034] 4fc#»H"CH:, H&feg&SSttJl t K 

amt. i>\ 

[00 35] £ v— K wf ir i ©#B© 

t *©#v ^ 3 ©s&estw srttciora 

■ fif— K Wirt ©flLBB-C*«^'lft«*«ofc*4a 

[0 0 3 6] iWIEv'-KWirl*, N 

{4, Cr, Rh, Ta, Hf, Nb, Zr, T i 

[0037] *fc*»w-ett, «ne->- k 

©JtfiltoJSflK £ft3£, •fev^mjfEflMIE^-KW 
^fcdMSixKK <fttK «tft»b*©lSl±» ^U 5 /^ 
* /n -f Xwffi^SrBI 5 r. b » ^mth 5., 

[0 0 3 8] *fc#»H-CHU meSlftiKf#K». T«6 

K8UiS*t, DMETiWiHU Ta, Hf, Nb, Zr, 

T i , Mo, W© 5 *> 1 94 fcfi 2 «£Jt±©7Gig-ej&J& 

[0 0 3 9] ^fc^^-ett, MI5S^ttSl^»t5 
Ue»flHtSfc«#ffi©R5tffli©»fc:W:, Ta, Hf, 

Nb, Zr, Ti, Mo, W© 5 *> 1 W~£tc\* 28EJLL 

[0040] * &fc*3BWT?H:, fEf!EK&fiffig©Kff 

#B i: WftB 1 ©«tit#£r^:5£ U iWfS&attJl^ 
*) fctaiB#M i: 2 ©{BBSWfcRje Lfc 1 * 

fc, ftfflB^N©iBa>btteft 1 -?©fg 1 

st^ifis^atts b ©#B2>> 6 utrfBSS 2 ©«& 

*#**-?©* 3 ©«Rtt % flMBftU&t*tt2©£»ftJl 

W©S&2©^K:Jt-<T, IHBJt***:*:* < , ffJlBS&l 
©«2i«#Sr^tf«^TMIB^ 2 ©#M$a>ib!g l ©«* 



[0041] *tt%w?te. ttesttfltttJiictt, K 

ttT, *3it5WfS>T 1 ffl©li«c* : >b^fH^ffitS*ffl!l©B 
KftttT, ME^iliXfcSVMSTCiSiX + X' ©11^%^ 

5 r b tmt. uv\ 

[0 0 4 2] iMSKBUttttJItctt. its 

!5!i^ttSt©#B('l*J»tr, j3itffltrBJWBi:R»« 

©BtC[B]»-tT, ffriBTC^Xfe-SViiTC^X + X' ©^?- 

[0043] +4*3% £©»w©«*i-a WfT 

fS#Bi£^T?, 7tmxhi>^^t5cmx + X' ©M^%^ 
ftt*t<*5©-CH:4<» fufS#B^?>BftE#BtS: 
*NM©ffi*lnJlclWa5c*X*)SV^Ht5c*X + X / ©S&J& 
it CB^%) *9WHrf5«fci4 J ib!K ifflIBG*X*>^ 
i±5c*X + X' ©»&Jt (JS^-%) 3«Bf 

#frt-5©-e$>5„ 

[0 0 4 4] r©i5fcWfB#Bi£^T*M12iiE^Xfo5 
vttjE^x + x' ©S^asft^ittib&vvDfS, eKK 

tt® t ©#B, RtWWrES»atttJi©»»ttJi 1 5*HM 
©Blc^^^fclt, «rlBS3SiKtt^t©#B-C> 

IE#BJfi^-C©S^Fl37C^X*)5V^»i7c^X^-X' ©H^ 
«ko-GWIS®^%l*, MIES5fiiKttl©tSIB#Bifi^* i 

b«t»*ifliKlfth.fctt«"e, **i**©-c*>6. ^© 
tawi^saitt^A^aHi*^©**^*^ 

*t «5»»^«*©*4«r RrtBKii-S r b «st»t 5. 

[0 0 4 5] 4fc*^^T-tt, HUIHS3SfiSttS©, MIS 
5SattBi:©#Bfi^, S.U ? ffrlH#BtS*Mil©B©JS 
^t?tt. ±7m<Dm$LVL*: 1 0 0 a t %b Vtc b ft, 
7C*Xfc5V^(i7C^X + X' ©«a^Jt^50 (at%) 
£A±6 5 (at%) «T-efe5i fc*S#*b<, ±5# 
SL<ii50 (at%)£U:6 0 (at%) HKJ) 

So 

[0 046] 4fc#3893-Ci4, BulBS§SattS©^ff* 
HOWtiaJ-tt, ^7C^©ffl^tfcSr 1 0 0 a t % b Ltcb 
tt, 5c^Xfe5VMi3C^X + X' ©ffifiEJt^, 4 4 

(a t%) £115 7 (a t %) ^©^##^3 - 
t/4W*b<, <tt3»*b<14v 4 6 (at%) «±5 
5 (a t%) ^TffoS. 

[0047] ^^1-5 «t 5 k> ^MSisg (^*aaw) -e 

tt, Hf[fE&8&ttJ§£©#B<^ ^»J^li7t;^X&5V^W:5c 
^X + X' ©^Jt*S5 3 (a t%) gA±6 5 (a t 
%) #Tfc3*ufcRBWttJi (^l©S^ttS) 
fig^H. *feK»l©S»«ttJi»c||l2©RSI«ttJi«r 
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t%) &.±6 5 (a t%) ^Ti-$tlfcR^fi$ttg (0 

3©K&B*ttJI) atrial 1 ©K&attJi 

t m 3 ©s^att^ $ tta si 2 ©s&B&ttJi 

tt, tflH7C^Xfc5V(47n^X + X' ©ijflJ&JttfS, 4 4 
(a t%) W5 7 (a t %) «TT«^il2 0 

[0048] ±is©<fc 5 fti!a/&ifcic<fcoTS8 1 ©£&«£ 
tizt. mwm^mtz. ticto-c, saissfi 1 ©£&& 

ttJ§£3i!8£ttJIi:©Fi8, X.tfJg3©£&fi£t£JIi:, MIE 

r$x*MfS,mmz&-tt%z-t>}i. :w:iot> mum 

&©iifffEJ?-ffi]£®-m> ^XfcS^fiTtJifX + X' © 
ffl^it^53 (at%) it)t>ffi<^5Wffitt^felj % 

5gXfo5VM±7C^X + X' ©i&£H:©£F;£ LV^ffl£\ 
5 0 (at%) £*_t6 5 (at%) £IT t LX^Z><DX 

[0049] &tt%wx-u. mmR&mvmnmmts. 

[0 0 5 0] *fc, ^WX?ttMIBS:^14*iBUiS^ 

sstts t ©#ffi©#B©4>£ < t ^-^-endiE^sm 
m<D%?fem t mm&m ©&^£» t o T3o 9 , 

s b b b eip] t mm&mo&mi m *m 4 o r t> <t v \ 

[00 5 1] tfc*»lflUtt, iMEJWB©4>4< t fc- 

^w#4t5t, £am^©^Kffifr4&i£« 

[0 0 5 2] *S*Bl«aSr*ft?>*fc±B38Wtfl±, 
tf&BSttJl© (111) Si!i!EIIiWi*^tl 

5fega[pjLTv^s-a-, (ill) BwffiiRj 

[0 0 5 3] SSSlftio (111) miK 

18141© (111) ffirogaiR]&i±. #JlE£3$fl£ttJ§©BB 

[00 54] *7C», fllBg^fiStta t IftttttJI t ©# 

mzW-fitejjfa^v, JttrlEg&BSttJl© (111) ffi© 
EftS, &tflWiE3&B&£Ji© (111) ffi©BEftSfi* 

nais (lii) B£i*©££B#, m»BfcWTft* 

|p]^$fcga[6]£tvr, £MM£JiJ:!&aM£JB©tirilGlnl 



[0 0 5 5] «[BBfiei*3H:TttJ!©#5*\ 

SUDRft if K <fc 9 3 i i * pTtfrefc 5. 
[0 0 5 6] **WJJ:J8rt52flEjftie^RB:, fit^rftttft 

ttJii, «CB£8tttJlii:#m<k>t>mJI^U-r»j£$ 

ttfc 7 y -estts t , mis 7 v -m&js ami&tt *m 
EBja»ttJi©*fc#6i t ^x-r^^m^^^u r 

[0 0 5 7] *fc#38WHu S^ttSir. i©K&& 
ttfl £ & LXMfS. £ *u flMBKMUttttJe t ©X&H#tt 
aE»K±9aWb*^*SB3eS*tSBJa»ttS4:» MIES 

X*3b2>, 

[0058] -att&wtz. y v -m&m<D±.T\cmm 

-*©KlBB««ttS©±*J:tJMft*©B3e«ttJl©T 
i^«LT. S£«**tt«i#K:J:»)*tL?n©BS«tt 
Jl©«l^k*l«a*-3e©*l«iU!:B3e-r5R»«tt«i:, «f 
E7 P >^ttJi©SWt*l«a*iWBBfi»tt«©«fk*lRl 

Jii:»U-r»*SftfcBiBa«Hit*, ±IBLfc3SE^ 
[0 0 5 9] $6K:*38Wri, #a&S£^LTa;fee> 

^ttM^^$tifca^«*i:^^^»c*3V^T, MISS 

^**tb5^it»«fc-*-5t>©-C*>5. 
[0 0 6 0] *7c^M»c*DttS^K^^y Ktt, ± 
IS b7c^e^*|gT-©±T{J: ^ ir v y°f§ L-T v- 

So 

[006 1] 

mm^mm<DMm] m 1 i4*^bj©^ i mmmmvi/ 



[0062] r <ois vysv^mMimzn&M 

*^ftif©lE#^#?-£&ffl1-3t>©'-C£>-5,> ft*5, 

ft if ©«fte«K*©#»*l«ltt Z #|Rj-T?fe 

So 

[0 06 3] 01 ©ftkTt-^J^JVtV^©^ a , 
Hf, Nb, Zr, Ti, Mo, W(D 0 h lMt.tcti2 
WK±©5c*4 £©#*N*8lSh?Jft* $ tlfcTifcS 6 -e 
fo5o i (DTflfeg 6 (D±\Z7 D -flNSJI 1 > *flWtf M 
12, BJg«&J|3. £±tf&&attJi4aS«Ji$*I/t 
V^3. IWBR3ft»ttS4©±fc» Ta, Hf, 

Nb, Zr, Ti, Mo, W© 5 *> ltt*fctt2«EJUb 
©tgPH ft if©#*ttW-»-fflBlS £*bfc{£SJi 7 

[0 0 64] £fc0 1 5 fc, TiMI 6 

B7t-co6i mmm ©which:, ^-y^t* 

15, 5#J!MtStU ttB^-K/<-fr*Ji5 t 5©_h 

[0 0 6 5] *^B^T?ttttfB7 3 -*ttJi 1 *i<£tfB€ 
m&M 3d*, N i F e -g-&, C o F e -g*&, Co, Co 
N i F e ^&ftif J:i«fc!?JiM$*vt^5o 

[0 0 6 6] fc&H l \cm-T i. o\cy» -fiSttg l Ht- 

iV\ *tHB7 V 1 MtliNiFeMtC 

[0 0 6 7] «nB7!;-ttttJ|l2:B%ttttl3 2:©n 
K^*i"4IMW4«flll]Ji2H:» 0!*.tt!Cu-ejtMJ3*fC 

/HftjftojSDatfflv^fch^Aaat^jgiwMHw- (t 

a o 8 *©l»tt»-e»fc3;lia. /N-hvwr 

*g5, 5fi, WiifCo-Pt (a/VH— 6&) -g- 
^Co-Cr-Pt -g-& 
fcif-flftfcSJvCfcO, 3M8, 8(4, Cu (fi) ^ 
W ftif-C^$tbTV^ 0 ft*5±fBL 

8 7 y -esffi® i ©Tfiu t , &mmm 4 ©±«k 
[0068] ftfcWBfHKjsitsaftega***^-©!* 

tn^aaiH L ©^Kov^©Wib{SiKov^-C3fi'<* t 

[00 6 9] 02 Kl*i-WiRH:» B 1 

KttJf 4 riS@5£fi£ttg 3 ©±«K»J« $ *K Tift* 6 *» 



jc^f-asi^©«ig(4. j&bij£|s& Mass) x*©iKf£ 

[0 0 7 0] *-fH*b*V^«tR±KTa«-e»J*Sil 
fcT*H6Sr»j«i-S. ^^«MIET^S6?:5 0A 

[0071] m^mmrmm 6±k, #j?u*n i f e-g- 

£dK9iMfEN iFe#4«9±l:CoBl 0 *»J*T 
5. mflSN i Fe^M9tCoIl 0if7!)-ltt 
S 1 im& $ix"Cv>5. «33«rE CoglO SrIWttf 

M12 t©#ET?©^M7C^©i£«SrgSlhU AMR 

[0 0 7 2] ftJofJlEN i F e^89tt, fllxtfiiJlE 
Ni?r80 ( a t %) , F e 4: 2 0 ( a t %) -C^fSt" 
S„ *fcBfTlBN i F e^M90ll?^4 5 A@S, C 
olK£5AS£-ejlM-r5„ 

[00 7 3] fttCgffE? !J -«ttJi litCu ft if?^ 

fnnff 2 ©jg&*£ 2 5 Aea-e»^-t-5„ 
[0074] K£«riB#aH£?mji 2 ±i£B€&ttJ§ 3 

r©SEW«T?tt«rtBBS»ttJi3fc3JI© 

[0 0 7 5] mtfWiBB£B*tiiUl3£, Collli 
RuRl 2iCoIl 3i-flU*U 

1 4 1 ©#ffi-e©^^e#(c «t 9 huec o m 1 1 1 
coll 3©*ft*ifiittSvM!:RJFfi'ttlucS*t5. r. 

S*ttJi s ©»«:**« ufcttHKi-e* » *fcfij|BH^ 
m&m 3 1 mm&m 4 1 ©#ffi-e^^i-s jsm^-g-^ 

[0 0 7 6] ft*3lifriECoBll 1 §r^!lx.«2 0ASS-C 
J&ftU RuI12t8A8«t*rtU Cogl3«: 
1 5 ASit-C3!?**"t5. 

[0 0 7 7] *JC*fjlS@«attl 3 4 £ 

#£1-3. H3k:*i-J:5lcH3ea(ttJi3±KJ|Sl©R 
SS^ttS 1 4 SrJKlft $ b l ©SStattl 1 
4 ±fcSf 2 ©S^ffiS 1 5 5. 

[0078] *5§Bjt?tt8atE^ i (D^mmm 1 4 so? 

» 2 ©R3H«ttJl 1 5 tc*X (fcfcLXtt, Pt, 
Pd, Ir, Rh, Ru, O s © 5 *> 1 «*fcf42a^ 

[0 0 7 9] ntt^S^TC^^rfflV^fcX-Mn-g-^ 
KSSSWf^aW (Hex) £KMMHi 

^ Hfc P t M n -g-&3Hs6ffi-f 2> n t ;4ST'# 5„ 
[0080] £ fc««t?l4, SfTlE^ 1 ©fittttttJI 1 
4Wf 2«aR^lttIl 5§r, TC^Xt^X' (fc 
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tzLycmx' (4, Ne, Ar, Kr, Xe, Be, B, 
C, N, Mg, Al, Si, P, T i, V, Cr, F 
e, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 
Au, Pb, RXf^±myc^<Do*>int.tc\t2mSk± 
(OycMXh 5 ) Mnfc *^ttfc$mm>;PtXMl& 

[0 0 8 1] ^dStiTfB^X' jciXtMntt 

[0082] ffiAS@igfr&5VM4«&M@i§&i:-f 5 

X-Mn-X' &&(D%,7-feWZ*.%<1rZ>Z.tftX% 
50-e> @5t^ttB3©&^£Ifct©^£j£tf-3ri;6S 
T-# , tteSttflEttJI 4 t B&KttJI 3 i: ©#B«jI£ 

u^-f-< -c# a. *tcmcm$mx'®®i- 
zycmx' srttffl-j-as^-H:, sfriBTc^x' ©la^ita* 

4oTUt5. 4*K**WCr±, SAIT'SIL, ^WS 
tt^f^(D#^fX7C^ (Ne, Ar, Kr, X e © 5 *> 1 

Ar&iftt, 
L.Xft*frb*;<vdrmW.mzMX£ftZ>iJ 

[0083] ft*5. 5ESIX' (C^^(D5c^^^ Lfc 

*s«rf-c, fmmKi.<>xm$i-rz&m$'&m.Rz. 
mm&)Ki:z<X'Zz, 0 

[0084] t£io^mmXt±. L^MIHtc^X' © 
m^Htt, at%f0. 2HlOt&0, 
U<i4, at%"C% 0. 5i6^5-Cfc5„ $.tc*&WX 

-Mn-X' -g-&iHtrc-t-5-i:2S#;£LV\ 
[0085] STSWBWm, fMB$ 1 <DKftm& 

mi 4Rxfm2<DKmm&mi 5*mm-%7i,mxibh 

VMiSftoTV-Cti^o 09*.fcfS& 1 ©K3MK&S l 4 
tLT, «Hf3efc«r*t<-r5-i:!P?r«*P t-Mn 
-X' -e-&£ttfflU aS2©K3S«H£JIl 5tLTPt 

[0086] 2 {c^-ras^©^K^Fg ORUBl 



S76^X©»fiKlt (a t%) Sr. &2©£&fi£ttJI15 
(C^*57C^X©»^it (a t%) i*)t^#<1-5r 
t X'h 5o & 5 1 1 ©£3&fi£ttJ§ 1 4 Stflg 2 ©S 

iami 5*s*}cx-Mn-x' &&-(*mi$.£tiz>m 

£-fcHU «rE»i©S!l«*Wli 4fci&ft«jc*x + 

X' ©ft£Jt (a t%) ^2©S3Sfi£ttSl 5\Z& 
*Stc^X + X' ©»J&tfc (a t%) 

*fcSlOSa«ttil 4dSX-Mn-X' 
T\ m2<r>%MW&Ml 5tfX-Mn&&X-Bf$.£tlZ> 

m&xtt. 9si<osmmtmi 4v>5tmx+x' ©»*& 

Jt&, fB2©K3SHKttJil 5©7c^X©«^lti«?fc^: 
[0087] MlEfS 1 ©K&ttttS 1 4 ©a»*at( 

t4, m 2 ©g&BStts 1 5 z&m vxmtimzm ufcm 

ic, «^»«iM4©^^y«H t *«fl!WHf-JJ:ajEfc 
^fi£*3fc*. itfjsHfB 1 O^iflttM 1 4 ©IKfrTH 

3©attJi3©isft«ii«©ft***grtic< < u *© 
«i**3»jb 2 ©sasttttje 1 5 can <ev^ ± 5 t--rs^ 

[0088] r ©£ 5 (-BfrSHS^fiSttg 3 1 ©#ffir% 

SlOSSlttll 4©jc*Xfc5V^Ht5c*X + 
X' ©»*Jt&*t<i-5ri:*iSB-e*><5. 
[0 0 8 9] r©i 5(-7C*Xfo5V">(47C^X + X' © 

»j*+sfc»©»BWJS^a»&H^ft j w-< ftsas, 

mfeM&m 3 ©te^-fei&i: ©H£j£ff 5 n t 3. 
r © i 5 lc«hT-j£ifc©S*i2:iiS 5 r t T\ ^1 ©S®^ 

i4« 1 4 3 e>m&mm#<oito9U3&stttm 

<4 9, *©**, ^2©^ett»l 5tBfTlE©Jfe|* 
[0090] 4*s*»«-Ctt«rBJS 1 ©S^ttS 1 4 

1 , ^p{-® i ©M^att* 1 4 \m%mtm 3 

fi!i©igf B «5g^©^#*SltSI< 4i. 
[0 09 1] (PEfcx^fcfc 5 P tMn^OW 
f^yxti. P t tMniCa t 5 0 : 5 0©£t 
KStiCuAu - I S©B* ]E*aBIJ»^ fc* 9 ^ < , 
S^att©ttK(C/£t3av^^(C^oTV>5 0 P 
tM50a t%±H#< LTV>< S3S8ltt©tt 
S^SSSfc©©, r©i 5f-P t*Sr5 0 a t%it) 
i:, BiFfBP tMn-g^©^j6*lii&8S?K 

[0 092] **5tfl5® 1 ©S3S«ttt^ 1 4 ©TCiliXfo 
SV^ttTC^X + X' ©0fiKJtf4, 53at%£li6 5a 
t%aTTS)5rt*W*UV\ i!)ffSL<tt55a 
t %£JS._t 6 0 a t%J^T-?fc5o -tKC iotf^fS 
H«II*KJ:9, 7. 9X1 0 4 (A/m) £A±©^|fe 
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[00 9 3] fc/c Lb9IE^ 1 (OR&m&m 1 4 #*oW4 
&B£ttJl 1 4 ©ByptfSjg-f^S i: , miH® 1 ©K&8£tt 

Ii4t bj&k&ji 3 1 ©#ffi-e©*iMi^sso 

TLtt\ rix[ci9i?^a£*LT&iIiSft*#£© 
£iM$£***#3 r. t as-et ft v\ * fcifrlESB i ©K 

j*$ivc^5fc»fc. itllBJB l ©SSWKttJi l 4roiff 

[00 94] *38WCttlWE« 1 OKBUttttJi 1 4 ©J£ 

J5&3A£iLh3 0ABlTteRJ£l/O^.5. 

«t o , Dtejis i ©sgatttJi 1 4 AsjiflBRmen 

rttsujasnsi, saas^-aw (Hex) £*t<-e 

#, A^W1CH:7. 9X10 4 (A/m) «±03»iB 
[00 95] &£DMB£ 1 ©S3SattS 1 4 

wiaB 1 ©sanses 1 4 .hie, griefs 1 ©S&&14S 

1 4<07C*Xfc-5V«7C^X + X / ©*a$JtJ:9't>i6V'> 
gnEJUftJtfr&ft 5»2 ©K&BJH4JI 1 5 Sr»ri«-5. 

[0 0 9 6] i©i#. StJES&2©KS£B&ttJil 5©tc 
^Xfe-5VN«7C^X + X' ©ifij£it£4 4 (a t%) 
±57 (at%) «Tmri^*U\ 
L<f4, ff!Bffi^JtSr4 6 (a t%) ^±5 5 (a t 
%) WTJC-f^it-Cfet), 3&fc#*L<H\ 4 8 

(at) H±5 3 (at%) fiJlT-CifeSo 

[0 0 9 7] tMBj|$2©£iM8ttJ|l 5©5c^Xfe5V> 

i 5 Lfc*. UMaa^irf t > mibb 2 ©s&s* 
tat 1 b^mm^mm^hmm^mm-^ «t 

pKftoTV^. 

[0 098] 5t?«IIB® 2 ©S3Sfl£ffii 1 5 tt*D{BI 
S8i8£ttJf 1 5©BW#?iKft5i. (H 

ex) ^^{c^-rsrt^n^-cm^^^Tv^o 
[0 0 99] *&wcttmtim 2 <DE&xam I 5 
7 0 AK±^t 5 r t Lv^t Lfc 0 rtilri 

7. 9X1 0 4 (A/m) £H±©SaMS^«ff*»5r 

[0100] ft*S*38WCtt*eJB 1 ©S&S&te/i 1 4 

&tf$ 2 osasttttJi 1 5*^7^ feT-jg^-r srt 

[0 10 1] «ptr5c^X-Mn-X' ^tiot, & 



1 1 4 fcSi^ttB 2 ©K3£fl£ttS 1 5 

f&.TZ>t%\Cti, ffllEX-Mn-X' &4t*X'*v9W; 
tjWtSwiCiO. WIHX-Mn-X' 
«R«-CricBISiX. riW**lfcX-Mn-X' £Att, 

^©TcHiX' a*, 5n#?Xi:Mn i-efltj&£*l<5£IS& 

ttJ¥U£lt£>ft, K3*«ttJi4©«W-«*H:, 5c^X' 
fc*tlULftma3-fctfc"*-C** < ft-3, 
[0102] 4fc**P^T'tt, $ 1 ©K&fi£ffif 14S 
tf»2©K»*ttJil 5Sr^ y ^ife-C3Uril-*-S»&, 

at i ©kmukisji 14?:, %2 osam&m 1 5 ©J&BI 

X*>*^I45E*X + X' ©fflj&itSr, $&2©K»BSttJf 
1 5tf(Ct&»57t;^XfeSV^7C^X + X' ©«a^Jtj; 

[0l0 3]««m r©±SK:R!MMiJl4*:ilS 

i ©s&ssttJi 1 4 i « 2 ©£&«&■ 1 5 <ommm& 

tU «-Jift»riM-*i:#J!: % «JfBSS 1 ©SBUBttJI l 

4©7n^Xfo5V->(45c^X + X' ©ffififcltS:, |g2©£ 
SfiOEttSl 5©5c*X*5v^tt7ci!?X + X' ©iS^tfcJ: 
9t>*#<U £;ftfc£9it!Bmi©RMtl8ttJI14i: 
HS^ttg 3 t ©#ffi-e, AMBUS 1 ©S^fiSttM 1 4 & 

mm®fem&m 3 ©^s«it^©^^ \m < u 

■C* , S!S«14S 4 t HSattS 3 ra-e^ct ft3S«lig^ 
[0104] ft*5#3§93-era\ ±IBLfc«t 5 (-x 

mre» as 1 ©ssssstt^ 1 4 1 3 1 ©#s© 

■cv^sas, c©l»^*litt, ^lx.«^i©S^att^ 
1 4 t El^attS 3 ©^T-S^cSrMft <b-fr3 w 
rt/i5nrtg-e&2.„ r©»^, t5IE#ffi©'>ft< ti>- 

[0105] jfcsvKfcfcfsw-era:, ^i©s?aflsttei 
4 1 s^attg 3 1 ©#ffi©/>ft < t t-sp-c^SBaiRi 

ft»ftb*Tf>J:v\ r©±5Kft*El«il**46*5 

rtn, %\ (owj^mm 1 4 1 mfzm&m 3 1 ©# 

ffi©^>ft< tt>-gi5?:*S-g-^ffilcL^-r<-e#5„ 

[0106] m^m^jmm 3 © (hd s^ntai 

fc#UW«#GJfc«fcEi«aLTV*5i§^fcH:, *1© 
S5S«ttil4© (111) BfrlH@^attS3© 
(111) B©E|Fi)fl[HJt'<T/h*< L, *5^ttiiE 

[0 10 7] feSl^tt, ^l©R^fi£tt®l 4© (1 1 
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1) ffi#, «HBffffii:JMf**l«Gfc«tee^UTV^5# 
3\ gME@3gB*ttS3© (111) ®©&[Rlfi£, mlfE 
0l©£&8JttJll 4©Eft£J;<9 Vh£v^K *>3v* 

[0 10 8] flMB$ 1 ©£3MBttJI 1 4 fcHJfe 

flSttJI 3 t ©#BK W£*IpJ~©, «E» 1 ©S&Bi: 
14114© (111) BWgBlRja, xtfil&lEHSBttJi 
3© (111) ffi©gE|JgftSr*t-/h*<1-5*». 
(4«SErRjt-T5 0 flftB££Sfi£tt, TttS©#S*\ 

^ttJt©«MM: if \z X 9 SxS r t s 0 
[0 10 9] ±C©J:5fcUT»j*S;ftfc»l«K:, 4- 
*f4*Maa*rMrt-. £©«Wfc«fcJ:oTR!MBttJi4 

@£&^3 4©#ffi^£&*S£&#a 5 ?&£U lMfiBB 
J&BttJi 3 ©*{!:», gf^*[Rl> Bi"C»5 tH^Y* 

[0 110] ±IBtfc«t5ic, SBl©£»4Sl 4 4 
BftttttB 3 t ©JWCHt, MlESg 1 ©KIMBttJI 1 4 
ttHSJW!Mi3©tt'ii«JgWK»JK4ih.*r4:*<, $ 

BtlS@Sai4S 3 Icfg l ©K&flEttJI 14^U 
»j**iifc»2©KMl«ttJil 5«s, *£IiJ*^i&»$>* 
flM&MHB U&fc 5 . «flES& 2 ©K&B£ttJi 1 5 hu 

v «2Btt4fcj«Jt iff v *E»*tt*m-«§yc $Ji~CV % <5 

[0 111] £©£5fta!*!W»*5i:, 01©H3Sfl& 
ttii4tf2 ©R&BSttS i 5 1 ©#!«■?»»£*» 
*iBr5i:#>te>*t5. r©± 5**1*^)8^5 1» fl 
2 ©£&B£ftJi 1 5 5#5c**« 1 ©fi»*tt 

s 1 4 mka *> * fc^ i (oRmmm 1 4 

i-5«-5c»a«»2©R»«ttJil SfllfcAOatrfc© 
t£> H&SSttl 4 14, iriEfg 1 ©SBUttttJI 1 4 & g 2 
©K&BSttl 1 5 i©**< , 5c»as»?0^ofc«« 

10112] * LT±!E Lfc&jftttfkl;: J: 9 , 0 1 ©R 
&8&t!l:g 14 km 2 ©R&BSttJI 1 5 t ©#ffijff^-C 
14, 5c^Xfe5V>J47C^X + X' ©i&aj&lfc (S^%) 

^K©pgt?©» i <»mm&m 1 4 ©wit <t 9 t> 

/h*<fc3fc©*;**.e>*iS. £©fc», Hft&Sfcfco 
T*2©K»«ttJil 5©»^«Sft|)MHL*6«>*fc. * 
*Uc§lff &ivt, JRl©£gHttt£ff l 4©8?#-Ct>& 
flMU^<S5t*n, B£«ttJi3J:©JM5-Ctt«rB 
£ 1 ©KSfttt&JI 1 4 #ttlSB£l8ttJl 3 ©ftilfltii$ 
©j*D££gtt5-.!:ft<. K»««yi4^fl:-C3F«fl» 
^d»fc«B!B&^©£B#fT*fctfu «*J: 9 
SElftB^atl|L*l84**« r. #»TflBfc*a©T?*>3. 
[0 113] ±E©£5fcl/C»j8£*tfc8HWR (ftA 
«&) ©«5£0#@3l;:*$;h/O'>.5. **Jf»ftia«K 



*j^t t> t«ji 6 d>g> B@Kt£Ji 3 * -e©sMMBSK:ii 

(13 3) fc-e»Ri*aH4JB3©#Jtli:«ft:^SJa|iS. 
[0 114] H3lC*-rR!iaEttJi4tt, tc^X 
LXfct, Pt, Pd, I r, Rh, Ru, Os©5*>l 

a*fci4 2a^±©5c^-e*)S) tMnt^ttas 

(fc/cL5c^X' Ht„ Ne, Ar, Kr, Xe, Be, 
B, C, N, Mg, Al, Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 
Au, Pb. XU t «r±|^7C^©5*>l**fcl42aeJl± 

©5cjtre*>s) kMnkit^-fiBLmtmm-nmaL 

[0 115] fcfcflftaX-Mn-X' 7C^Xt 

Tr«J«**V*»*lfr?©*fr7-jft©-»i6«, tftlETC^X' 
fc«fc3*ufcMfcfflB*#-C*5 r t U\ 

I^J;«9SfliBX-Mn-X' -&^©IS^5tlS?r, X-Mn 

ir@SattS3 t©#ffi#ig€:^S-g-^ffilc: 

[0 116] j eL-C*^-CttfllSS^fi$ttg4iC(4, 
«[BH««ttS3K|Rl*»5Kbfc!»or, Mnt*f-r5 

7u^xfcsv>f47c^x + x' ©jg^/oOitWiiJn-t-a 

[0117] * fcWIBS^fiSttS 4 ©4>fc < t fc-SP© 
W&M&fiK CuAu-lIoiMMf (SBiM 
^) ifto-CV^S. SfcttEJH6A©4»5t< tt-SC(4 

[0 1 1 8] ±K©±5t» HS«ttS3K|R|j9»5^U 
fc>65oT, Mnlr*t-t55c^Xfc5^«7C^X + X' © 
JR^%©Jt***!llrt-*««**#fif*-6a*H:, *1© 
S3S^tt® 14 402 ©S3fifi£tt® 1 5 tt^JSlC «t 9 

mtfamt&rifi, wnm 1 ©s^tts 144^2© 

R&m&m 1 5 fc^*l!:U«**i,5t>H"Ctt*< , -r 

**rktt*v^i:#*.bii**»e>-C*)5. 
[0 119] E2T?fjLMLfc«tp{c % @«<K14g3 t© 

»BHl!:»rt*jx*||Si©R»8lttJil 4©5a*X*>6 
V^tt5c*X + X' ©ifi^tfc«, #FlB@3tattg3Jc£l 
©SSfiiStt® 1 4 Sr^ LT^fig * *i& % 2 ©KttfllttJI 

1 5©5£^X&5VS45E^X + X' ©^tttOt^T* 

[0120] ±|HLfc<t 5 02 ©S^fiStt^ 1 5 © 
7CpgX&5W47C^X + X' ©iBfiKtfctt, fi^aJJlio 
-CSB!lflS*iBL J W^5 0 a t %jff< T?Jg*S*t5*» 

Mn©iSafigltt>5 0 a t %tCjffV>itt?^$*t5 r. 
tlCft5„ — 01©S3®fiStt@l 4©3C^X&5V> 
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[0121] Lit#vxmnm&M urn i ©K»fi£tt/i 
1 4 1 b 2 ©s&s&tts i 5 k t> » 

££»c&«t b-fr 5 r k »* < , mCKiMtttJI 4 fctt, 

ifcSVMixiifX + X' ©J&*%©|lriHttt*iailt-*. 
[0 12 2] *fc±l5Lfcffi^l£tic(Cj;<5T, TcJUXfc 
5V>tt5ciBX + X' ©Jf^%{i, i^ltti3tffl#S 
A5fi»o**. ilEfIA £K*HII©BBiE8.fc 9 

#<ft5t>©fc#x.<b*b3„ 

[0 12 3] *fc«WHS*lSr-i:tJ;oT, S&BStt 

a*©R»«ttJi 4 -ef*, t *>-»©»**£ 

C u A u - I S©Bi>jEJWfr* GHfllWHf-) ktto 
X» 9 , $ 6 (c tlflBS^attS 3 t ©#H©/>ft <kh 

[0124] ftftilfflBKBUttttJI 4 a* P t M n &&XM 

«©**»»#» «hu»* t *o ^nesMatttJi 4 © 

^ftta, c©ifcc/ateu 0. 9 3~0. 9 9©@ 
[0 12 5]fefgta, c©Jtc/atfS0. 93£AT 

S 3 t £&8&ttJi 4 t ©**&asffiT U HifJftft 
10 1 2 61 *fc»^jE«a, cOltc/aiSO. 9 9 
t ft 9 , 1)inEK9ttttttJI 4 k SSBSttB 3 

[0 12 7] UttmWXl*. f»ffl«M*K::fe^TB£*l 

ttS3 ts5sattS4 k<DRm<D'pft< k^-mmm. 
<D'pt£ < k h-nr-mm.®femim 3 1 R&m&m 4 1 

©«Hf-3t»*** o t V* 5 r t K X o -CflfH^S^^ffi 

[0128] i-t£t>tt§&mx'tmtBM®ki5^x, m 
« u iMssttatttJi 4 ©/>£ < k *>-«©**#» 

CuAu-I S©ffi&3E;fr«i!Mfr¥- i4oT*J9, 
La»t>IWEJHffA©*l>ife< t t-»-Cl)(flER»atttJi 4 
©*?■£*£ B£*ttJl 3 ©tt^XB*l*Afto"CV^ t> 

©ttt>oTt>J:v\, r mffimz iott) t££(cit^T:*: 

[0 12 9] *fc*|6WT?W:. fjfc&S&fcfcVT, @5£ 



vmStg^x + x' ©JS?%©jfc^asitJg^5«*£;&*#& 
U flHBKBHttttJi 4 ©4>& < t t-»©*S*«Ji*, 
C u A u - I fflOffifcjEJSfSBMH 6 - t *oT43 9 , Li* 
tfltrtEffffi A©*fr* < k t>-(B"CWI3R!*«ttJi 4 ©S§ 
@Jte*t4JI 3 ©*MMH&ttA&o-CV^ fc©T? 

[0130] Mz.timfeM&a 3 © (in) b**kb 
(ill) B©effl£ii, AtreB£ttttJi©EA& * 9 

t>{£v\i»fc5l>ttl!SEftfcftoT^5. S3* 
BSttJi4© (111) ffi*, flWBffffifcVfrft^lRlfctf 

AeEiril-cvss^ ft)GBj@tt&je3© (hi) a 

©EfaSte, BfFlBR^attS 4 ©BBirjS J; 9 f>fiv^», 

[0131] 4fcHU SUfHR^BSttS 4 t B£ttttJ! 3 
ioftBlc^ff**!*^©, MI5S3S^ttS4© (1 1 
1) ffi©iEfc£, AtnHieBJtBkttJlS© (ill) m 
©ElRiatt*K:<Sv % !6»» *>Sv^tt#IElfti:*o-CV^*. 

[0 13 2] i©i5^^Elp)S:H^ttB3 tR3£ 
4 i: -Cft * & * 5 r i: K J: o T t> BfllBHSattg 
3 t K9ftttttJI 4 k ©ff B-e#*£tt*fc#j* 

[0 13 3] «jsj|MQ ! 9«©S9ftttttJB4^«|^-Sli 

fi£7c^tt, dcKam mmmm) ic*srts*i©s»at 

ttS 1 4 i m 2 ©R^^ttH 15 (12 #fig) SrioWft 
5«jfcc*T?Jg*Lfc*»K:ft#L, WtEgR 1 ©R 
^^ttS 14J:I2 <D%3m\m 1 5 Sr*(^P Ci®^5E 
*"C»j8Lfc#a*:tt:, SSfi«8ttM4^ 

[0134] abisw m>mm k»v z% i ©sss 
8*14)1 1 4 fctt % S^Kttg 3 k ©^s-c^ss-e-^assr 

tSri:*ff*L<, *fc^2©S^ttJgl 5IC», 

®mm\c x 9 baiMw-^©***:^ 

tm*.u>\ ^©fc^ i i©s^ittii4iS2© 

1 5 kxmftZMl8.jcmx-Mf8.£titcfc®m 

[0135] 0iJx.«^ l ©S^iKttS 1 4 k LX P t - 
Mn-Cr^MMU l2©SiiKttfl 5 i Lt 

fiStt® 1 4 & LTP t -Mn-C r^Sr^ffiL, ^2 
©S3fifiS14B 1 5 k LtPdMn^&tffl Lfc#&fc 

fictt, f^^o ; am^c*3v^-cs3^^K^4B4S:»^-t-57c^ 

Xfc5VM35«iiX + X' ©«^I4, @^tt«3t©^ 
BAje^t, BtfE#ffiAi:©S*r{|iJ©ffiB3£^tt?-gP 
-S1-5A\ ftSk^tt****©^**. 
[0 13 6] ±flEUfci5KJft»ffiaK33V % T, MIES 
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nic#l-55E§ltx&£^tt7G*x + x' <om^%<D\t^ 

Oat%ilfctt TC^X&SV^tt^ifcX + X' <£>H 
^tbttSO (at%) PJi6 5 (a t%) £tT"C*)5r 

<E>^ 1 <DR%m&m 1 4 Otc^ X h 5 V^HSc* X + X' 

[0 13 7] +tttoh±&\*iz£5\z&mffl&\zis^ 
T, »10K3SIttil 4©5c*X*>5V^»7C*X + 
X 7 OJBfigifcf4 5 3 (a t%) »±6 5 (a t %) £TF 

S&BSttS l 4 t g£»t£Jl 3 (HT t>»j«lt»*iB r. £ 
4 3 1 ©MfiflreHu s^atts^7c« 

X*>5^B3E*X + X' olftj«JtHt^B!«iei 9 tfiT 

SiX + X' <OjB*itH:5 3 (at%) ±9fc/h*<*5 

cD^X&SWS^fX + X' l^fflfiM6HS\ 
±I2£><fc5l-5 0 (at%)JK±6 5 (at%) 
Lfc<0-C*>5. **5i9»*LV^5£SRX*5V^tt5cS)fX 
+ X' (Dffl^ltfiS 0 (a t%) 016 0 (a t %) » 

[0 13 8] «re#ffiA*K*NH0>H 
B5£«-C©RSS«ttJi4 S±5c*©tt*itSr 1 

00a t%bL1tb%\Zs 5n*Xfc5^tt5G*X + X' 
COmj^itfL 4 4 (a t%) EJL_b 5 7 (a t%) £ATT? 

*X*>5v*tt5E*X + x' AR»|« (flftM 

Sttr) -e<0i2OKjiIttil 5 05c*XfcSV>B:7n* 
X + X' Offi^ittcSB-r^t^Tfe^o 
[0 13 9] r4fc%±ELfci5KSS2<DS»«tt* 
1 5C07t;^Xfo5V^^^7C^X + X , <0*a^itB:4 4 (a 
t%) «±5 7 (a t%) HTTfcSrijJSfftU* 
«>, ^S^tciottSfirlSS^^BBffi^-eOTC^X 
&3V>te7t?ifX + X' <0#*Li*ija«Sffl*\ ^2 (DS 
»«ttJil 5 4 4 (at%) H15 7 (at 

%) UTt Ltc<DXhZ> 0 **5±9»*Lt^5c*X&a 
V^ri5E*X + X' <Oj|flJESifctt4 6 (at%) K±5 5 

(a t%) £JiT-efc5o 

[0 14 0] ft*3*|8WX?tt^ 5G*X*>5l^Ht5GfRX + 
X' <0jfij*Jt3&S, 4 6a t%£JLh5 5 a t%£TFi:*5 
K3i«ttJi4<o±#;afc#L-C, 7 0%£JUb, 

tt, «rlBEM«ttJi4*5, jBMMlcioT^Slil]*^^ 



So 

[0141] Klc£!ftM£J|4©ft8?:&fflK::&ftSttj£ 

[0 14 2] -t-*t>t>*ISIH-C(±» BiTlEK&BStt/1 4 © 
flftE<E^JW»&«lBJ*ffifcfi#*©ffi*-e©««** 

mm 2 oe«d>e>!R 1 ©«*fc6H*-c, mmitm-amm 

h 5 V ^ li^FSigtto £ H JP L T h x v \ 

[0143] «it«riWBfia«*srH3fci6«>i-j{a»c 

*5^T» 1 ©SttttttJI 14tl2 ©£&S*ttJI 1 5 t 
©JMTT?*)* (H2#ffi) . 

[0144] f&mmmximmm 1 ©s&BStts 1 4 © 

X + X' ©jji&J&ifcli*t <4otV^5. *LT±B©J: 

5 KiiMBiftitf t , ire* i (DBtfm.'&m ub%2 

©KBHttttJI l 5 fc©jra©»£r»*tttfciWB:: &*> 
©£#;i£>;ft3©-e, fHfiSfUcfc^Tttv WlSS^fiS 
tt§3 t©#BA^P>ME««^# (£ftC) *-C©m 
1 ©*«-C©iiEifc*H:, BaiE«ffll*# (jjMIO 
i5ffi#BA tS*fffi!l©fflB 4t?©^ 2 ©flW6-C©JMEJt 

«tf«*-e, we«2©««d»e>*i©fi«K:KiirtT, 

tfFi2it**s»M6<3 & 5 v * ittmrnm \cm fia-t Z> t> © i 
bns„ »Kriata*u:*Jv^-cjis i ©saiatttJi i 

4©7njgX$>3^te7cilfX + X / ©jfifigjfc^, B2©S 
3H«tt»l SOjcJRXfcS^ttJEJKX + X' ©iS^Jt^ 

[0 14 5] *fc*38WCtt» 8fteK8UttttJ|4£l2, 

H3£atttS3«fc(Rj*»5t-bfc^o-C5c3RX&5v^7u 
*X + X' ©«afiXlt (Kf %) *sJtt»i-6fll«W«Ef 

l©S3fifiSttSl 4©7c^XfcSV''H:5£^X + X , ©ifi 
fiKitSr, m2<DK%m&Ml 5©7c^Xfe5vsi5c^X 
+ X' ©»^it<t9 t*t< LTV>5„ r©fc»f^Ma 
ic i o -CfflfSB 1 ©S^^ttS 14if2 ©£&8S<&f 

1 5 w-eift^Eiisrfiu-ct, mmm i ©s^tt« i 
4-efcofc@)fe»ttJi«-ctt» !?§ 2 ©£&&t£Ji i 5 -e 

x' ©laj&jt m*%) tt*tvt>©t#x.e>*t5. <t 
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<5o 

[0 14 6] *fc#»W-CH:. fitrB5Kafett&Jl4©g£ 

[0147] B&amm 4 ©neattti 3 1 o#ia£ 
<rci*itiBii£atttJi 3 « t Mf&tum&m-r t> © t 

[0148] #31113© «t 5 k. tunesnaittw 4 », m 

IEffffiA3fifl»!:*iV^r, HS«tt*3lllfc:ifl«»3fcl,;fc 
*Wtt&&&t*t. SWEJHBA2E»T?a«Ki;^ftfl!lft 

[0149] /i^*Maaft©R3ftSMtH4(i:a3v^r, fit 

iE5cigX&5^fi7ci&X + X' <Dmmtft%t±btiiZ>m 

mtt* BjawsJi 3 1 ©jhs A*»e>iWBjraA 

©BBSfrfrlc. 3 A&Lk 3 0 AfiJlTWlSiartT-^i-S 

[0 15 0] *fc#»W-CH:. SttttttJl4<0|i}gtttt 

«A<h ©#S©&*HBI©ffiBl£T a SftfcflHI 

g7*s^$ftrv^o ZLxm&mzm-tz. tizzy 

[0151] i-4*>t>**wer±, KiiatttJi4©ii£ 
m&m3bR*tmomi&WK.wx* iMBR*Mn©aB# 

lR]lC5E^Xfc5VMi5c^X + X' ©jfflJ&Jt (a t%) # 

[0 15 2] /i^2|s:58MT?W:linESa«14S4©KJ?tt 
7 3A£JLtt?ifc5r£;a*#*LV\ @ 2 TiftW Lfci 5 

j-. 9 1 ossftttttje 1 4 ttflHs-et 3 aejul. m 2 © 
&mmm 1 5 nge-ct 7 0 a« ±&^-e;fc o, io 

[0153] (c*9Bn-c»«res9ftttttji 4 * 

7 3A#±^#rtt*itfJ;v*fc»fc. flllBKttttttJi 4 
©B»*«*fcjfc^T*<"C#.5. ^UTm^-f^J;5 

[0154] ftM&n^ttm^dM&w- (jRw&a 
[0155] fmwtm mt&am wartss 



[0 15 6] ~rt£t>t>*&WVtt. Ttmx (tztcLX 
fit. Pt, Pd, Ir, Rh, Ru, O s © 5 *> 1 ffi* 
fc«:2a^±©7C^-efo5) tMn t &P~-y-y h t L 
fc^A* y ^lS-era*«ttJi4*}gj«U i©ir#@£ 

fc*<Lfe#6>. IWaRS*«ttJI 4 iirTf, 
7C^X©mJt ft. flMBB&ttttJlS&S'*- 

5«*>6lWl*»CUfc#oT«^**S©T?a!>S. -© 
BR. ffiEK&a;^4©jftKi*ic. MGKmttttJf4& 

Efemmm 3 i©JWB©/>*< t tHWSr^W^Raic 

[0 15 7] **3^I2#ffitK*HW©ffijfi^l;*5Ct5StI 
IBS^fiStt® 4 Sr«^t-5^7C^©^ltSr 1 0 0 a t 

*^5c*x©«lfig;JtSr, 4 4 (a t 
%) Ut±5 7 (at%) KT^-TSr: kiW& L<. <t 

9ff$L<ti46 (at%)«±5 5 (at%)aTf 

<fc<5o 

[0158] JifBS^tdi 19 . K&ttttJl 4 ©B£B£tt 
S 3 k ©fWT'Si. tfHE@3S8ttJ§ 3 ©&£«£«©£) 
Jfc**r3lt5£fc4<, 16IB#KEttifil^©»#-eH:. 
5ciftX©;faj&Jt «(-?■%) Sr. SMOatrlfiUfcirtfc^ 

[0 15 9] Lft:^o-CMCSttttttJ|4©J«Rtt. ^ 

*aaSrJgrrii-J:!9. R»«ttJi4S:^ai»frT-*»fe 

<fc D flMBKBHttttS 4 rt-C7c^©ffi«*5ig r 5 
#^.P)ft5©-e. r©a«!KJ:o-CllWBRM«ttJl4-fe 
#^^^^i»baBI»-f ^©«»**a«)KiBc 0 . 

a* Kit-s-C J: 9 * t * Xm^iK* SrlS^ $ * 5 Z. i 

[0160] mcffimRmc3o^x#m&ftm&&&-r 
saittttJi4^a9^B£aittS3©«&A 

«it^©«)S5rS»t'5rtJ , t C<. £3MW£Ji4£fl-©£ 

[0161] tifzffiW.fc&.m{m 4 ©KffSr 7 3 A&.± 
■C1&!&t&ZkimiZl>1'\ i©7 3AtV^5»ffitt. 
H 2 K^-tm 1 ©R^^tt* 14tl2 ©S^^ttg 1 

5 k -mOL ZtiltEXmtM 4 <DlkWIB*\c&m*&t> 
[oi62] •f4t>t>H 2 -eri* i ©s^fis^g i 4 © 

KJlttftiS-C 3 A-C& 9 . * 2 ©ssaetts 1 5 ©BIH 
«ftffi-C7 0At?fc5^P). S^fi£ttS4©ftffiglJ^^ 
7 3 At Lfc. 

[0 16 3] AgtSlK (HftMStft) lt*JV%-CR»SHMI 
4**-Ji"C»**il5»frl!:*SV^Tt. @^SStt«3 
i©#B*»6i(HEffB5i:R»fllOffi*rtH^*< 1 1>*& 

3 A ©£»:©£&#«:. ^©^rtlc^«)5^7C^©iW.^ 
MIOOat %t Lfci: # . 5cPgX 5 3 

(a t%) EA±6 5 (a t %) £ATt?fcS r. k L 
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<, <£ >3»*L<«:5 5 (a t %) £Lt6 0 (a t %) 

±W^ff-C, TC^Xrom^Jt^U 4 (a t%) «±5 7 
(at%) »Tra«ffiiartfc'5-tdS»*L<, 
L<}44 6 (a t%) £t±5 5 (at%) SXTT-hZ,, 

^.tiK i.*)m2 \^-twr£- 1 mmz. 7. 9x10 

4 (A/m) «±©£&*i!r&e£#£#Sr 

So 

[0 16 4] *fc*f8Wei45cilfX i:5£*X' (fcfcL 
7C^X' H:, Ne, Ar, Kr, Xe, Be, B, C, 
N, Mg, Al, Si, P, Ti, V, Cr, Fe, C 
o, Ni, Cu, Zn, Ga, Ge, Zr, Nb, M 
o, Ag, Cd, Sn, Hf, Ta, W, Re, Au, 
P b , XtMfr±«5E*© 5 *> 1 a*fc(4 2 S^±C0tc^ 

b&nE£gH8t£Ji 4 fcjfcgrf Slit, fWB5c*X + 

x' (omrfttt mmmfe®.&m 3 tgn-s 

[0 16 5] ftifctaiETcigX' fctt, 7C^XiMniT? 
«J**n5ffiHHfr?-©»|HK«AL, *fctt5u*Xi:M 

^trfflv^i t^»*UV\ rtUCJ;!?, iJsEX-Mn 
-X' £&©*^j£»&, X-Mn^OfefSSJ:') 

[0 16 6] *fc*»WCtt, £®8SttS4 i@5£8£t£ 
M 3 I: (D9ffi<D&to<k 

^tUTtf, IWB*ffi©^«<i:t)-»-eR5l«ttJi4 

[0 16 7] r©fc«>#3K(P§-m, TC^XtMniSr-a 
TutffXtX' iMn i &^t5giIttWt«$ 

IHS^attg4^rfiK^-t-5r t-C. 5E3*Xfc.5vn±7E* 
X + X' ofi^Jt (H^%) 4", iftKB£M£JB3£$ 

gftCKMUBttJi 4 O^RoKic, lifJfS£&BStt/f 4tS 
£&ttJi3i©#ffi©/>4< i: fJfHS&B&tt 

m 4 £«c t msmssmm 3 ©*me»*** e> 

[0 16 8] $)5V^, TC^XfcMn tSr-^W-f-SS^ 
X' tMnt 5EBSM*tt*r"fflBfifc S ivfc * - 



Sitfc. HS«ttS3i:g5r5«ll*»&(f*i5KLfc* 

ttJ§4Sr^Jg-f Swir-C, Tc^XfoSvttTC^X + X' 
©m^Jt (®^%) Sr. ttEB)£ttttJl3 2:SN-Sflid> 

8£ttJf 4 ©j£BI©Bglc, ttCKBHKttJI 4 £ H£flM£JI 
3 £ ©JH6©*I>*< t t>— fFfi2£&&tt« 4 ©3£ 

iii^^iiiGaetffii 3 ©tt&sft* e>*r % ± 

[0169] ±B© i 5 K LT#jS$ftfc«JMH;:riM6 

[0 17 0] -f«t>^!IM!ia«K*ilt«SS*«ttJi4 

teHIX t X' tMnt ^Wi-SS»aEtt«»T?»rilS 
it, H^aH4^3fc|R]i6»5^LfcdSoT x Mnl£*f-f.5 

u s e>fciWESMi«EttJi©** < 1 1-« 
©«**£#, c u a u - 1 mamitJttmvifcf- 1 * 
o-c^D, L*»<>me»ffiA©^ft<it>— »tt*«fi- 

[0171] JJctC^WCtt. v— K Wf -V 2 2 £/8V> 

[0172] 04, 5\£m-r&mmti. -mbhxm6 
o asasmtm 4 tumi&ma 3 ©T*Hc«Mi 

[0173] *T 04 tc^-T J: 5 6 ±{c^- K 
W-¥22Sr^U ^P>{-tfrlH->- KWt2 2±»c 
Kft«ttJi4*»^-r«. 

[0 17 4] BtFf2TifiS 6 tt, Ta, Hf , Nb, Z 
r , T i , Mo, W<D o h'Pte < 1 1 — S^±©t£S'C 
^rtSfi-C^arfcasffSU^. 8([|BTWf 6M:, ^© 
±C^$tl5IWB->—K^'f-V2 2© (111) ® 
ft, mllHT^ 6 t ©#ffi t Wrft^lRlKfllftElRl 

5 0 ASflWJfiWWBriteft*. 
[0 17 5] MI5v— 2f4, ±t LTffi-tS; 

9 , BMaKBHKteJl 4 t ©#Bt ¥ff 
(111) B*«feElfil*iiTv^. flWBS^-Fw-f 
iT2 2 it, N i Fe^, fcSVM4N i -F e-Y^ 

(fcfc*LY«, Cr, Rh, Ta, Hf, Nb, Zr, 
T i fl»f>3fiix34>fc< 1 1> lS*fctt2S«Ji) T?0 

-FKt22llTa ^t?^J**nfcT«S 6±1C^ 

(111) B^fi5feElRjU^-f-<4So 
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[0176] *fc*|6BJ-CttmIIS'>- KKt22 

nz-k-yxmMvffimi/- KKt2 2 — <D%m*®iU 

2 2l^ll,^t<)i5J:, SSiKfc* (AMR) ©<E 

[0177] fflflB->- K W -V 2 2 fr#«tt-C#jji1-5 
Ktt, ±CLfcfl*©3 fcN i -F e -Y££ <fc£L 
Yf±, Cr, Rh, Ta, Hf, Nb, Zr, TiH 
SIfift3'>ft< b h 1 2 «gJLk) tWRTf* 

t>R!M*ttJi4i:©JH5i:5W¥fc#|*lfc (1 1 1) B# 

«*.«3 0 AS«T?»**<X*. 

[0 17 8] WcH4te*i"J:5Ki, IMBS'-Fi'-fir 

2 2 ±&gjft£h*KiM&ttJB 4 «, s& 1 <»&mtz.>&m 

2 3, ft2©K9MttttJl2 4> fttfft3©K8H8t£ff2 

[0179] #3§WT*f*, 1 ©R»»ttJl 2 3 , 

g 2 <n&3m®m 2 4 , juwb 3 ©kbhk&ji 25*, 

TC^X (fcfe'LXft, Pt, Pd, I r, Rh, Ru, 
O s©5t>lS*fcf42a£JL±ro7C^T?fo5.) tMni 

[0180] *fc^PJ-Ctt, #R3£8£ttS 23, 2 
4, 2 5 5r5c^Xfc7C*X' (fcfcLjc^X' tt, 

Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d, Sn, Hf, Ta, W, Re, Au, Pb, &t*$r 

±m7tm<»5him&tztt.2n.i>j.±.<r>7t%-?hz>) tu 

[0181] ±!E©#S\ W!BX— Mn— X' £-&fi, 
5c^XtMntT?»^$tl5^rfl*&^(0^ffi(Cjc^X' 

fcWMftfcWfcSHiSfffrT?*)* r. £ U*. ftA 
S!H*#*>5V^I4«WB*#-C»***tfcX-Mn - 
X' X-Mn'&Afctt^Tlfrf-Slk^JKrfSr 

[0182] *38WCI4» SB 1 KtffH 3 KttfltttJI 2 

3, 2 5<8:*J*1-55E*X*>.5vni5G*X + X / 
it*, fB2 0S3HKttg2 4©5c^Xfe5V>fi3C^X + 
X' ©ffifigiti?) UO>5. 
[0 18 3] £fctte$l©K!ftttttJl2 3 tm3<DR 
MttttJI 2 5 b ©IBlCJgJ*£*i5j& 2 ©R&fi£ttS 2 4 

at, fttfeatc j: o x *mm&-t> h msm^K-xm 



2>o 

[0 18 4] ffllG$ 1 ©K&HBttJB 2 3Ml3©KSi 
eS14®2 5<©5c^Xfo5VM47C^X + X' ©»J&Jt*, 
Jg2<DR3&8£tt/i2 4«7C^X&SVtt7£^X + X' © 
ffl^iti!) t^<t-*©tt, H2-C|ftBJLfcWt[3fil 

<^*»&^iJ*^©*«teM»-*-<1-<&fcft» 
tefev^-t, 8(lflBB£ttttfli 3Jfctf$/— K wf 2 2 ©*§ 
**i6#lcifa JtE S ft fc ± 5 SiMSas* 3 a» 6 T *> 

s. 

[0 18 5] fiffle*l©SaMM£J|2 3&tff&3©K3£ 

3 (a t%) W±6 5 (a t %) EJTT&S £ bifi&t. 
L<, £9#£L<te5 5 (a t %) £l±6 0 (a t 

%) wt-c&s. *izimt&ioBmm&M2 3Axm 

3 ©S3£fi£ttJf 2 5 ©BUPI* 3 AEJLL 3 0 A^T"C&5 

r i u\ 4 K*i-jiit«i©*fi"cr4, 

M^lRt)*3©R!MW4Jl2 3, 2 5Htl?ni 
0A8«-C«J«bTV>5. 

[0 18 6] 1)tn^2©K3ftttttJi2 4©?e*X*>Sl^ 

f*7C^X + X' (DBrfLitti, 4 4 (a t%) £(±5 7 

(a t%) £lT-C^$tt2)o #*L<te, 4 6 (a t 
%) £JLL5 5 (a t%) KT-Cfc-So jc^XfcSVttTC 

m&m-tz. b icioTliiJiESB 2 ©RStBSttS 2 4 t&FM 

m&i-fr'bMm&^mm t-^r < * a. ft&MfHfg 2 

©EMHBttJB 2 4 ©fiWB: 7 0 AH±Tfe5 - b im* 
Lv\ ftJ8H4K:iSi-3a(S««>»S-lctt» BiffESg2CDR 
^iKttS 2 4 ©KJ¥Sr 1 0 0 AS£-fflgJ«L-a^3. 
[0 1 8 7] *fc±|2Lfc#R#iKttg2 3, 24, 2 

miSU : ^3©R3filEl4g2 3, 2 5*, ^2©R 

sfijstt^ 2 4 £ 9 t>ffiv^/< s/ ^ #xm-mast z r. t 

12 3, 2 5©5c^X*>5VM*x^X + X' <0*i^it 
*r, B2©S3SBStt^2 4©7C^Xfc5V>»*7c^X + 
X' ©«*JtJ:9t*t<1-*ri:^RriB-C*>*. 
[0 18 8] &3v^**IS?^-C«, jAKSMf 
StI) t*v^lWERa«ttJl4*±Bbfc3JiJBrc»j« 
^T©*i*»cJ;oT«filBg^iKttS4**-e-c 
»*ufc»^-ct>» ^«*[p]^c7c^xfc5v^l47t^x^- 

X' wffifiKlt *i!9IK:aWk**-C»BW5r 

[0189] *T5cPgX t Mn t Sr&*TSR3WBEtttt 

y hSrfflv^T^A«y^Kiio-CS»mt«4«rJBriS1-5 
<>-KV-ft2 2^b«Hx5fcLfc^oT»*{C 
^y^^BE*K< LTR^fi£ttJi4*^gUTV'> 
HrtBRai«SttJB4ftJ|£^B«^RLfcaRf-e. 
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*4*ri«i-5©-C*>5. 
[0 190] Z.<Djjm\c£ti}$. 7C*Xfe5V>(45£^X 
+ X' <DM)&lt Hi. Kf>f-V2 2i©# 

fcfi<4oT^#» ifJfBifcU&it (fH=-%) fiWBf* 
f*iE*»e>IWBB£*ttJl 3 i ©JWfc!8»rt"ta* fci«< 

ft 3, 

[0191] rofcft^cilixfeSv^ttTc^x+x' ©jja 
jgMt I4> ->-KWt2 2fttfB£ttf£Jl3 

So 

[0192] ft&fflfBB&ttttJI 3 t OffB5ifi»fttf '> 
-KKt2 2i © jH5iE»T\ tfFlES&BffiJI 4 &|ft 
J&-f 5£7ni8©i&aj£lt£ 10 0a t %£ Lfct tc 
iifXfcS^teTGlftX + X' ©jjfij£Jfc£\ 5 3at%£JUh 
65a t%«Tt1- 5rtiS#*b<, it)»*L<»4 
5 5a t%£Ui6 0 a t%£iT"efo5„ 

[0 19 3] *fcg»aHtS4©JRJ?*l«J©«f*{tifi 
T\ ME7C^Xfo5VM*7C*X + X' ©»J&Jt£4 4 

(a t%) £l±5 7 (a t %) «T£-f 5 - t L 
<, <£9$?;£L<»3:4 6 (a t%) U±55 (a t %) 
KT-C*)*. SfciriES&S&ttJl 4 ©BIJ¥£ 7 6 A£Lh 

[0 19 4] H4K*-f J:5H:lttBK»«ttJi4±KH 

3 zj&fci-z. ® 4 ic^i-Hife^j-ettiii 2 1 h 
atic B&ttttJfsa*. coikii, RuKi2sutc 

o 1 3©3S*>P>«5, V^fr^S^aiyftliKSiv-C^ 
5. ftS8«*.ttWBCoill 1 ©ffi&ff* 2 0 Ag«, R 
ull 2©^ffli8ASA, Coll 3©BUPfS 1 5 A 

[0195] ^iaa^js-r^ ti-ioT, s^ttS4 

fit, KU"f^2 2^tJf@)tfflEttS3 t©#ffilC*5V> 

T, mJfEv'- KKt2 2&t5H««ttJi 3 ©^^«it 

aaij*f-fca«K:«*u *reB£««yi3 t©#®(c 

[0 19 6] #5§IK-ei4, V-KV"f-t2 22ltJ«HS« 
ttl 3 t ©#ffi©4>ft < £ t>-^5^S-g-«fl|-Cfc5 r 

ffiT?i4->- KM"* 2 2*>Sv^ttB£ttttJl3©iftMI 

3§^©l*l3S££ttgi <*9, IWiEK&B&ttJi 4 ©mm 

[0197] *»WCHt, ±12© i 5 fc*WBf - KW 
+ 2 2^Ut@^fi£ttS3 iSSl-S«t, 5g*X*$VH4 
5niifX + X' ©I^Jt#£v^inftt*ft3©£ttBttJ| 
2 3, 2 5S»rtL, La»t>flWBSS12ttfSB3©fiai« 

tti2 3, 2 sbk:, ia^a(ciors«»^«ay^ 



3l«ttJi2 4fcRlt-0*5©T\ «MQ«KJ:o-CiaB» 
2 ©KiMKttJI 2 4 ©«^T?SE«*Jitp fc HPStC » l 
Rtfjg 3 ©SMttKJi 2 3, 2 5 £ £ 2 ©K&ttttff 2 

4M-ciw8ia«3jsiB^ai#jt6>n, \,tc&^xmm% 
iRi?m3 osnamM 23, 25 ©sb#-c t , k 

wf -V 2 2 AtfB£fllttJI 3 fc©JHBTJ*»fc#ate:|K 

KWS^«*t#*r t#"C#, A^WiCtt7. 9X10 

4 (A/m) £H±©SE*«^a*Sr»l#1-*ri:*»"C# 

So 

[0198] B 4 icjjH- J: 5 fc, «&fB@£«S:ttJf 3 ±lc 
«*.tfCu*T?J!f***bfc*aEtt , t>HIJl2fc»fi6U $ 

[0199] m&7 5 -SSttS 1 tt«*.tfN i-Fcn 
M9tCoI10it«^ilW5 o £fcfJlBi» 
tt+WJi 2 tt«*.«2 2 AeS-C»«feS*L, N i - F e 
^I9B4 5AS*1f»J*$*t, Cofl0fi5Ag 

[0 200] * LTig 4 fc^-f £ 5 K> WB7 5 -Witt 

5 l ©±fc«jfctfT a 0t?#jA£:h>fcfflM 7 fcfcriW- 
5 0 IWEfil«*7©||»tt«*.«3 0Aa«T»*>*. 

[0 20 1] *38W"e»±Bbfc i 5 S3SfiStt®4 
©TW (HSBH4S3 t©#BtS*tffiiJ©ffi) icix-K 
u^ir2 2«rairt"cv^. WB^—KWir2 2tt*t 

BBi:JMf**HdK: (111) B*«ftEHSUTV^. 

[0 2 0 2] i©fcfefc«HBV-KW"\'2 2±K:^ 
$ ttfcSSUKtfeS 4^b7y -E£ttJi 1 4 -e©#s©^ 
JiEfttSfctWBffffltW**^ (111) ffi&M 

H*ttft*s*t<ft*wfcR:ioTlgtri[»l:* (am 
R) #*t<49, W^1Wtft|la±**5ri:^prflB-e 

[0203] *fcgi4 t^i-^ffi^i-c«, tm.mtm<o 

«a«fl:*©lftl±i:V^5«j{Si»e>UTt, MIB^Itd- 

[0 204] 04 tC^-rT*Ji 6 d^f>«^« 7 * -?©« 
JIBtft»*Lfc*» Hft^aSrJSI-o HI 5 laSftLSHS©^ 
lBI©«B!l*r*U-CV^. B5K*tH!l»l**lt**tfc 
fl»c*iV^-Ct, Ta*-C«jS!l*nfcTflUi6±l!:»j** 

S3S»tt®4 t©#ffi^Wi*lR)l- (1 
1 1) ffi^«3feBB[6]L-TV^5 0 
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[0 2 0 5] £fciifriev'-KH'-¥2 2 ±.KMl££thtz 

ttJi 4 a> & 7 1) —m&m i * "e©#i*ittiB*B £ w 
(ill) BB**«*Brtiu SbicWBsaiat 

4 £ i/— K W ir 2 2 t ©#ffi I AxMMRE&W£ 

[0 2 0 6] *f&9?-eB:±f2LfcJ;5(-, ->-FKir 
2 2©flMtc:.J:*), S!WKttJl4d>67!>-«ttJli* 
■C©*JI©iefiElSiri«IB*ffll!: ( l l 

i ) mmftmfa u *sb«®#*s < #s c t 

9, STOW (AMR) ZfatZ^ZZbfrX'ZZ,, 
[0 207] fc*5jb8BLfc J; 5 K 2 2 ft, 

N i F e£&, i -F e -Y£-& (fcfc'LY 

13, Cr, Rh, Ta, Hf, Nb, Zr, T i a^fejl 
lift5^<e<£fcl«*fctt2«£Lb) -C^§^Sr 

Lv\, AWES'— KWt22 **»ttT?»fiJW5 rti: 
J; 9, ffrl2^-Ki^ir2 2©ttS#i£*:#<-r5-£ 
as-et, ^®ia>b^*t5i?>-**^©iiirfB~>-Kwi' 

+ 2 2^©5MtSr«iBi-5ri:*Spr«-e*>5. »«Sr«i 

[0 208] *fc*»WCHt, K&flSttJl 4 £ K W 
-t 2 2 t ©#B I , AXfiR&M&m 4 £ HftttttA 3 
bonmH<D'Pt!:< bt>-Wt*ftm&tkM\Z.£tl. ta> 
t>K»atttXI 4 <D>pt£ < b t-«o«iiflBt*« C u A u 

%mtt%w<Ltcz.b&t>fr*). *&9j-?ttKttOH±je 

<-fSr£asT-t, jyfctolc:tt7. 9x10 
4 (A/m) K±oSafcBf^«**r#*ii!»sw«K:4 

[0209] ££#359! -m, mens i ©'>*< £ % 
$c, su j miE^ffiH©/>^< bh-ttxmmRfom&m 

>ft2 2ifflMl. Atf£ttttttJl4£B£aH£J|3 

[0 2 10] *fcfi«iaSri6-ri:S^^4C0 5*)^ 

i oRmt&m 2 3 £ % 2 ©s&ssttjf 2 4 £ ©#b 

F, &tfffS 3 ©K&BStt/l 23tf2 VWfflmm 2 4 
[0 2 11] ±|B©±5lc«nERairettJi4WU tc«X 



(fcfcLXte, Pt, Pd, Ir, Rh, Ru, OsO 
5^1«*fcf42«£Lh©5nirc&.5) £Mn££^W 
•*-*RJI*tt*m"ejBj*S*l,» fc£W4, 5£HfX£5Giif 
X' (fcfcLTtifiX' 14, Ne, Ar, Kr, Xe, B 
e, B, C, N, Mg, Al, Si, P, Ti, V, C 
r, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, &tf#±g7cili©5*>l«*fcl42 

mu±.07cm-eibz>) £Mn £ *£3ri-5R»*tt»«- 

•e^^SJxSr fc##*LV\, X-Mn-X' 
aftttttJe4#Jgj£$*l,S8£-. X-Mn-X' ^tt, 

tc^x £Mn i-e»rt$*i*SWI»^©BMBK:5aRx' 
nfc^jas*i*tt*l^©^Si©-*w^ 5t^X' 

STOttfc 5 V^ttHftHJg#-?&J& JjxfcX-Mn- 
X' X-Mn-g-^JCtk^Tt&^m^iSJfa- 
£ a* Wte-Cfe ►) , *s- K -V 2 2 2W0£fi&ttS 3 £ 

[0212] *fcj»«ai«Kj8v^T, ffics&aH£JS4 

#-f -55E§ifX&S^B:7Gi?fX + X' ©I^%©lfc^as, 

[0 2 13] ««S^©|BjAXII©m©#ftM:. 
ic J: oTa«)lcaill*«asff *t>Hfc r £ Srlc*-r So 

fiTC^X + X' ©m^lfcSr, f 2©S3Slttl2 4©jt 
#x*>5^tt5c*x+x' ©«a^ikJ;'9fc*t<1-s 

V^f47^^X+X' ©^%^r, JgO*lRl© , P*^lRj* i 5 

LfctfSo T^* < bafcas bRmm&m 4 tr^K 
i-Srt^ioT#Sr£aST-tS. i©«^{Ctt), 
iifrfEv'- K l"f 2 2 tSBHBttJf 4 £ ©#ffi 1 1?{4, 
tUia^- K^-^2 2©iga«jt^©}*)^5rSCt5C: 
b 4 < awzftBUfcXlB LTV^5 b%z.bix. f6*l!iJt 

[0214] sfcieufciBuaacwKipitTiinERM* 

ttJ!4{ctt, Hje«ttJi3l!:K!ja»5KLfca«o"C» Mn 

^•fSTc^XfcSvHLTc^X + X' ©m^%©lt* 

as, ±iiD-rs^as#fi-t-s. rtb«, 

fflfltF ; S 4 #fi8) {ct5V^-cm 1 ©S^SSttg 2 3 ©tcHI 
XfeSV^TC^X + X' ©»^it«r, f?2©K&fi£ttJf 
2 4©7c^xfeSv^f47c^x + x' ©ffi^JtJ;9t>^:t 
<1"Sa\ foSV^[^/^'y ; ?^flESr^fk;$•^^•C, ytm 
XfcSV^5c^X + X' ©aLfiglt (lg^%) Jgff© 

f^ffla^B^att^ 3 flu: Lfcaso-c^* < 
U4*SbgM*ttl4*ri« , tSri:lcJ:o-C»Sii: 

as-e#s. 

[0215] -T4fc*)El 5 (C^1"->- K W ir 2 2 £g 
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S«ttl3«tl«iId»5J!:Ufc!»oTMnK:*hr«5cJllX 

[0 2 16] ^LT*^MTI4s ->-KKt2 2i<0 
I ifi»fttfBja«*JB3 i:©ffffiHifi8fc,&»£>5K 
88*ttJf 4 Sr«^-f5^5t^omtfc^ 1 0 0 a t %t 
L/citK, 5c*X*5V'»Htx*X + X / ©*&J#itfi, 
5 0 (a t%) 6(16 5 (a t %) grFTfeS w t t>W 

i sr/m 3 ©K&sste* 23, 25 oa9«<aiMS 

■ (53a t%~6 5 a t %) fc£-3< t>OT?*>5. * 

^itnesf i 3 ©s&ssttjf 23, 25 nmaxa 

©*{6« (5 3 a t %) J: *> fclRU&attKl&rtSKaMtt 

ttJf 4 <D«aj&$6ffl©ft{gffi (50a t %) ©##*$< 

45«*Ht, «Maa*iti-ri:fcj:oT«rffiRiiaittJi 

4 1 k ^ -Y2 2t ©#a i > RvmmR i &m.&m 

4 t SJt&ttJI 3 t ©#IHt«Sti5i4t?i fc* 
^*3BtlB5c*Xfo5VMa7C^X + X' ©£ai£it 
14, ffllE^- + 2 2 ©#ffi I ififlK @£8ltt 
J§3 i£>#ffiH3fflg-m, 50 (at%) H±6 0 (a 
t%) ^T-CS)5ri:^j;t}^uv\ 

[0 2 17] */c^a^JCt5lj-57E*XS0 ! 7C^X + 
X' ©jjfi/£Jt 05?-%) tt, B»*l^©«l»*ftiS-e4 4 

(a t%) !Zk±5 7 (a t %) JJlTtfeS r. t AW * L 

2<OS^ettS2 4ro7c*Xfo-5V>«5c^X + X' ©® 
§)^fi£ISia (4 4 a t %~5 7 a t %) (Cg<5< *>© 
-Cfc5„ *fcii5!E^SXfc5W27G?!fX + X' ©jjflj&lt 
H\ 4 6 (a t%) £JLh5 5 (a t %) £*T-Cfc3 - i 

[0 2 18] *fc*!6^T?tt, ftEKSftttttJf 4 «?K9f 

rtT-S«ffiStt« 3 RtfiX- FKt2 2i ©#ffi £ ¥ff 
to&riSlfc: 2 *«>&2Bft JlfrRJg Lit t * , fjf2@£B*tt 
13 t©#BH^bHfflE#ffiH{CifiV^©^2©^?B^ 
#£-C©ff? 3 Qftlfc &Xttm*s- K W -f 2 2 £ ©# 

s i *»e>iwajra i kjevhii©* i <D®.mmn*.-?o%i 
ltomm-vti. fiE<sj®*^^©^2©^icjt-<rM 

n|C*f-f55c^Xfc5^f47C^X + X' ©II?%©itsp 

#*t<, *fiiB^i©«iSi«£#^stf«^firiam2© 

ffttA»&ff 1 ©««lCrtHt-C. *fclif!!BSS 2 ©<g«if# 

[0219] t>ilx.tfgrf2m l ©<Kffl*£#£l2 5 fcdS©-*- 
£&G, ^2©^Jg^#SrHI5{c^-f-^«|FT'fe?>i:-r 
5 0 i©^F, Gtt$JHf*|Sg WaStl) KU8V^T» 

1 ORffi&fkM 2 3 2 ©K»8JttJI 2 4 t ©#E, 



StfSI 2 OfiEBHttttJI 24tf3 ©5&SM4JI 2 5 £ © 

[0220] jftusw msmm -ch:swbjis lawns 

3©K&8H&12 3, 2 5©^5^2©S^<Ktt®2 4 
icit^-C5c^X$>5VN|45n^X + X' ©ffij^Jttt^f < 

S&l&U t S&3©K3H8a4Jl2 3, 2 5£ft2 0>5gUtttt 
12 4 fc©Jfffi©W^-Cia*tt»*«fiiSt>oi:#*.fe 
H-5©"C. UMiBilll&fe^-cri, AMEHSttttJI 3 i: © 

#ffiHA^HfIlS#ffiH»CjffV^J©^2©iS«*# OSiH 
F) *-C©KS3©fl*K*iltS5cJllX*5V^tt5c*X + 
X' ©NUC^-t-^S^/oOJt^ £U^>-Kl"rir2 2 
t ©*ffi I ^f>«5ll2#S I icifivMW©* 1 ©€««£# 
(^iHG) *TO»l©«l«lC*i»t*5£*xa!>*V^5c 
^X + X' ©Mn(C*f-f51S^%©tt^l4, ttTEiSffi^ 
#ffi©f52©^«t?©7C^Xfc5V^«:5c^X + X' ©M 
n fctf-fSS^ 0 t±t<^o-C*5t9, Li» 

t>iWBf& 2 (j&RF) -cawasf2©««36»fe 

^3©^«{C^CtT. 5c^XfeSV^*7n^X + X' ©M 

«hhu ra«i^«tefg i (oimrn^- (Mmo -e^2© 

gpgt-*5V^T^lS.U t B3©S^ttS2 3, 2 5©t£ 
#X&SV^47C^X + X' ®2©S^«8tt 
S2 4©7C^Xfc5^tt7C*X + X' ©jfafiKJttCifc^T 

-n ■"{>©*: JBfrft5o 
[0 2 2 1] ifcfiKMSPg (^SHfT) icfcl^-C, Jgl 
Xtff 30SifiSttl2 3, 2 5©7C*Xfc5VH47c^ 
X + X' ©fij^Jtfi^2©S3fiB$ffii2 4©7C^XS)5 
V^»7U^X + X' ©ffl^lti'Jt^ctV^J?)^ 
«Ka8V^, ffJlES3SiBttg4lctt, B&«f|pj©<pPfl© 
^f^^t>HfHH@SfiSttS3t©#BHt[p)^T, R 
IflWEf M©««!9» 6 WEi^- F i"( \22t ©#S I 
(cl(R)^T, b5I57C^X&SV^7C^X + X' ©ifa^Jt 

[0 2 22] ft&fllffi^ttttttJI 4 tt^SiC ioT, 
ttriBlfLfflH-ettHS^EttlSi:, tfll2#ffi 1 K 

^-^2 2 £©ra-c«tfiga:fc*fi-t-t>©<t#xe>ti-, r. 

©ffi^»:^jgr 5 £ , tfrl2#ffiHiS^SU! I jfi{g-C© 
7C^Xfe5V^47C^X + X' <DUmt <M?%) »4> fife 

[0 2 2 3] L.fcj5SoT*^Wt?ia> «reS9ftatttJ|4 

tt, >- V\"<\2 2b ©#S5 1 jfi^tc, JOTES/- K u 
-T-Y2 2iSI(C|Rld^l-tfc^oT, ^IBTC^XfeSV^tt 
5c^X + X' ©!S^%^>-t-S^«^#ftL, P« 
IC, @«SSttg3£©#ffiHfi^lC, gj|2@««ttl3 
fflSlciej*»5KU-fci6SoT, ^fIE7c^x^)5^^tt7c^X + 
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[0224] ±ButRa*aiteJi4 bmfewm 3i© 

#ffiH, &tf£3£fi£ttil 4 t i/- K W -Tr 2 2 k ©#ffi 

i -etfjftttiK^jBr. s t , s&is^ffiH, i jfi^-ew5c^ 
x*>SVH33n*x + x' ©«(*%Hu rtHRBUcit^-c 

[0 2 2 5] *j8*Maaa©Rai*ffii4it*sv>-c, # 

#BlCfpj^5(CL/c^oT5c*XfcSI/M±7C^X + X' 

©m^tt (m*%) ism'jrfzmm-t, b£M£JI3& 

©#BHii^S3IItti 4 <Ot**lSll: 3 A£l± 3 0 A 
fi*T©«£Bl*3> RTFs— K^-f-^2 2k<Dftm I frbB. 
4 <D*$:%mz. 3 AfilLt 3 0 A£HT©ttfflrt"C 

tt) 3 $ 1 ©53fc«£ttJl 2 3 .RtfSfS 3 ©KWtttt 

M 2 5 ©#* U*BW6BB-C*>6. 

[0 2 2 6] *fcil&iEK3&®H4Ji 4 ©Blffli 7 6 A£Jt± 

U\ 04w§ajg*fe-eiftMLfci5 

%\ RTt% 3 ©K&BH4S 2 3, 25 % 3 

A JU±, ^ 2 ©K&fi£ttJI 2 4 Ht*ft-<? i70 A^ii-fc 
g-CfoO, ±oTESMMM4^-ett*«T?fc7 6A 

[0227] (c*^K-ei4Wias^iaft« 4 £ 
©UWfcfiMeicJt't-clK -<•# So 

[0 2 2 8] H5K*1-T*Ji6*»b»Wl7*-C<oa 

JMI©Pfllfc:Ht, Hii:«t7P-lltiioift*B 
* X Id* * 3 fc » ©^- IW T * Ji 5 J: *MM 8 

[0 2 2 9] ±BOi5KH4l!:*+'>-KW , y2 2 

K»atttJi4*3jiiitf»rii*ttri8»), i©i5K3 

•5*5, *38WT»tt«lBRafc*ttJl4**&-*X-Mnia 

&5v^x-Mn-x' «a^-c^L-ct>iv\ r. 
(DW&Kis^XtZs <s- Y WiT2 2 £S3SH8f*Jl4 t 
©#ffi©/>ft< fct>-»Sr*aE^*tlBfc1-Sa», &3^ 

it: 3 3. 

[0 2 3 0] £ L<I4, @£B*t!fcJ§3 £R&J& 

ttJ§4 i©|jiffi©^4< it-flJSr^lE^ttlBKU * 
3VM4lW!E#ra©'>ft< t%-»t?, HtflEK&flSttJI 4 

[0 2 3 1] fl*.i£]|L-JI©53ftatttl 4 14, P t S2 M 

S33HKtt® 4 -C* 3 i: , ->-KWt2 2 StfBJtBSti: 
1 3 i ©^S-g-^fi*S|| < ft 5 *» 6> . £ jftlSd-atff »fi 
T-fSt©©, lftfB£&&ttg 4 ©4>ft< i *>-&©*£ 
Afll&ttC uAu-I ffl©ffi'ME#«fll*Hf-a»e>«0 * 



ffJiE£Ji©&iiffift ISE&JKttS 4 t B£ttttJI 3 i © 
JMBfc¥fT*#l*lfc (HI) Ea s ffiftBEfiU fifrf2£ 
&M&m Ak i s~Y^^ J f22k ©#ffi©'>ft < t *>— 
«*^»fr*lBH:*o-CV^©'Cas>9, *s—}tl"{-Y2 

2 ©#£»;: i 9 m± s * 5 r. t a*^riB-c*> 

[0 2 32] 4 i: K W * 2 2 

©-#ffi©4>ft < i: t>-gBT*£3£B£ttJl 4 Rtf^- K W 
■¥2 2©*&-7-^^S^oTV^t>i;V\ 

[0 2 3 3] tfcffiWftt, f*;trfli&aM£J|3«IC 

* * i ©S^^ttS 2 3 *s$j& $ *vf . HfriBK 

BUKttB 4 tf£ 2 ©K3&S&&J1 24ti3 ©S&BSttJf 
2 5 fe»rt**vrv^Tt>iv\ £©•£•£«, BJ©8£ 
ttJI 3 « j: ©#®T\ B£&ttJI 3 ©ttMff&©tt) Jfcft 
fcSl**^*^ 2fiEJMfr&«tffttfiT-f-*t>©©, V 
- K M" * 2 2 £ ©JH6#1fflB$'— KKt22 ©ISA 
#SS©ft«*:S»t»v^tlKU-C*J<ifc-C, KBHtttt 

1 4 »^^MiM^*»feaa!i^^©*tta J *4S*a9J 

nf?**^ &&m&MRi>mu^- k w -v 2 2 1 © 

WIB^- + ©tt*«BaK*©«l3tESrft 

+ 2 2 ©#&{£,£►):*:#< 1"3 iiris-CtSo * 
ftr©tt©R5S«!ttJi4©ilij«*WKBb , rH:» i3 

t?iftKLfc'b©ti^«-cfct), BtriBS§a«ttg4ic{4iti 

fEiX— K^^-¥2 2(C[R)^5i-L.fcdSo-C, MnfcjtH - 
•57C^Xfc5VM47C^X + X' ©S^%©lt^^ii*-r 
•5««dS#ft * fclfflfESSMJf 4 ©KJS ©tf*# 
»«t 9 t> WIS V- K W 2 2 9 JC^|3~>- K u-f -Y" 
2 2 t©#ffit WrftlBl ©fiBBHHLftRSU WISH 
S^ttS 3 $F 9 (cmBB^ttttJI 3 t ©#ffi i JRT «» 
2©^EB*#S:»3ebfci:#K, ttrlSV- KKt 2 2 
t ©#ffid^WIB^ 1 ©{S?S*#* T?©^I4, WfB^ 
1 &t*SS 2 ©fiaaiUBwfUKKJt'i-C, iflSit^dS^: 
# < , ME» 1 ©««*#^^tf««^tt. IfJlS^- K 
w-T-1r2 2 t©#ffi(c[pj»t-C, WeJ£*#XRftk:*><5 

KKt2 2 tS3fi^14^4 t©#ffi©'>4< 1 1>— IfB 

[0 234] SfctfllHS^att^ 4 KJ|trt©V^ 
^©#ff^P>Sflia->-KW'1'-y2 2fl!liC|R)ltT, MIB 
7CilX&.5V^)45c^X + X' ©E^ro^lt^l-S^^ 
#&-rsr btW£L<, $&(cMGSifetti£Jl4(c 

*UIB^- K^t2 2 fc©JH5iffflHt» «tr!5~>- K 
U-^-1r2 2fi!l(C|R)^5l-L-fc^oT, SflE7C^X&5V'> 
itycmx + X' ©JR^-%!P«^-f *«*##*Er 6 - k 

[0 2 3 5] * jtSflSHi/— K -IT 2 2*5»^$tl5» 
^ raft«ittJ|4©«m, JiBUfcX-Mn-frA, 

•5V^I4X-Mn-X' -g-^:IC|5g^$^«ev\ ^J^tf^Jfe 
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5 *>- K ir 2 2 ©#£l£ <k 9 fcfiSSM:* 

[0 2 3 6] $C>^E12^-t-J;5i-, Ki"fir2 
2#»j*S;ftT^*^#^fcEB«ttJi4tr, 04 fc 
«-t <£ 5 3 jm-?»A UT t £ v \ El 2 ©S-g-i-mrfE 
KBttttft 4 £ 3 JfBtT^A U ^©HIMttatrllrt-r. 

i(c«tt), «nes!ftafettJi4ic». KV2n«i©fm«* 

TMnfcj^axilfXfcSV^TGliiX + X' ©!!•?•%© 

GSttttttJI 4 ©'>& < t C u A u 

- Ifi©ffi&jE3WRIBfr?-fc*o-CV^. **»::©*:* 

Beates 3 i:o#B©'>* < t h-mm&$ftm\c 

#©»*£** fc tttt ABA #*fc o i ft o tv % 
•5rt*W*bv\ 4^02®^ £3HttttJ|4©B 
»<feg3 fc£*fB©BKH±, Ta, Hf, Nb, Z 
r, Ti, Mo, W©5*>ia*fcl42a^±©7C^<C 

ohm 7 i BLwmm 4 i oiB-wiariatifows^ u m 

msmmm 4 tciittriEisgJi 7 t ©#ffiia®i£, wib 

tc^X & 6 V > teycmx + X' ©«■?■%# j*d>f Sfltt^ 

[0 2 3 7] 0 2 ft!/'* L0 5 iC^-ffflSKtt, 81* ftfil 
<W8tfB»**^-K«i[fflRriBT?*>6. 02, 3fcS**«l 

3©±wc^$ixTv>5^, MesatmsMi4^B% 

&ttg 3 ©T«fc»* $ tvt t i v \ 

[0 2 3 8] i©H^, JiUWS!BfKi3^TT*»bJB2 0 

ss&fcttg is, ii <D&.mmm 1 4 , B£atttJi 3 

B&tt^ 14, 15 ©IMlRtNKIMCKH b-crt, 0 2 -e 
RWLfct>©4:iai«-C*>5. 

[0239] 5 \c&mmm 4 ^s^ttg 3 © 

[0240] 06 icm-r^yy^* \!l"<A'-fWmfS& 

Ta>^Tmm6. £ttaM£B4, m^m 
tt®3, ^tttt*t>iniJi2, 7 y 1 &tf»wi 7 

[024 1] £fc0 6 IC^-r-»-^/W^ fc> V^/l^S®! 
R Lfc© i Btt&fflflBSaatttJI 4 *■ 3 mttrmOri-i 



[0 2 4 2] TiM 6 ±fc, £3©KMttttJI 

2 5, jR2ff>Sai«ittJl2 4&t^jKia>S9ittttB2 5 

(COV^T«04-C!ftWtfc'bcOi:^-efc5 <) 
[0 24 3] *LTj»*aa*r*1-t, *KSH«ttB«Mi 
JttfcttfcfiU *^ftfc:»ttSKB*f!lUi4fcH:, K 
)I#Ir)©<F fe B^BSttJl 3 ffi& 5 Lfc# 

oTMnfc^55G*X©«^%©Jt*Wtt(lQ+3*tf 

-CMn{C*t-f-57C^X©m^%©lt*^tiJP-r5««t 
*S#«1-5„ * UT*fJER?fiei4g 4 ©'>£ < t t-gp 

©it A«it^ cuau-i m<Dm^iE^mm^vh 

< k t>H»t?»*©»^-JB«a*JI*ofc«!«i:fto-cv^ 

5o 

[0 244] tt&MEKitfHttttJI 4 ©JU^fctt, ±IB© 
«r3C-fll$*-r, 7c^Xfo2>v>«7E*X + X' ©S^-% 

[O 24 5]tfc04, 5C^-KKt2 2 SrW 
S»*ttJi4 4SB«8MtJi3©TIIK:» 
rtSn-CV^S^ ffilBStt8M±B4^B£BttJl3©j: 

[0 2 4 6] 1-jfcfc>fcTJ&»fe, T*16, y V -M&S 

-Kwt2 2, Rwmm 7 ©jH-cnwK^ift t, 

H^IlE««)S©^5^^l!l^c/^- f^t^i 5 , 5&uq»«b 

8, 8&#j*1-$. ft*5i©«^|!i*JV^t>inEV— K 
Kt2 2 ©ig^»^*tK^tt0 4 , 5 TMftB Lfet 
©tl^CT-fcSo 
[0 2 4 7] 0 7S.U?08«, *^K©ffi©^V^/W^ 
tr>/<A'^ffl*«JSa[»**?©«JS«r*i-(!fBB'T?*> 

[024 8] 07 T?f*, T*»feTflMI 6 , £&%t£Jl 
4, 0^14^3, ^14+Mg2, fci^y-^ft 

KttS 4 3 ©T«K»***bTV^S. 

[0 24 9] M&HmtVXi-i. *TTtt!g6±tC, 0 
2 TlftBJ LfcfS 2 ©S3tfiSttS 1 5 1 ©S5S<Ktt 
€ 1 4 ftiffljf bTSMBHtJi 4 Sr«fig L, WIB^ 1 ©S 
tt«ttJBl 4±lcBJ6»ttJl3Sr»*"f<&. *>6tM4tt 

ies^14» 4 ^0 4 -eiftBj Lfc 3 mmvf»at u 1 1> ± 
v\ sfriE^ i ©S3fi«tte i 4 atwtHE» 2 ©s»»tt 

il5»> X-Mn^4 (fcfc*LXi*, Pt, Pd, I 
r, Rh, Ru, Os©5"kVvf*v:&»l«*;fcW:2«e* 
±©3E5R-C&5) , ^KliPtMnM, *fcH:X 
— Mn— X' (fcfcLX' tt, Ne, Ar, Kr, 
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Xe, Be, B, C, N, Mg, Al, Si, P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 

Ge, Zr, Nb, Mo, Ag, Cd, Sn, Hf, T 
a, W, Re, Au, Pb, RXf^±m^<0 5 *> 1 

[0250] *%w?\mmm 1 ©sadism uti 

£flt£Jl3 £©#ffi©/>£< 
*i/0^r£aW*U\ *fc1ifr!BS&2©£3S&ttSl 
5 f4, «^KJ:oT^^^*»6S«!j|frf-|C**L 

S. **J*&1E* 1 ®£3M*t£JI 1 4 © 2 ©Rttflttt 

II 5£1§j&1-55rJitX&.5VM45£iSfX + X' ©ijSj&lfc 
*Ji©^*fcHLTttH2T?RWUfc%©i:|HIC 

[0 2 5 1] tefegffi^lftattJe 4 ©£&£». ±1E© 

£^ffc£-frT, 7E*Xfo5VM47C^X + X' ©K^% 

[0 2 52] ffiG£8ffltttA 4 ©»J&ih Hft&SSrJS 
BMf^a»&&Bl^fc*SK:«**' U *fcff! 1 ©g& 

aiffii 1 4 1 m 2 ©s&esttji 1 5 m-cmtmx&az. 

[0 2 5 3] m&m&<07imxfozw*7cmx + x' © 

f^%©Mn{c*t-f£Jt3M4, Bt«ttS3ii:iRi^5 
\C LfctfSo Tifin U * fcttEKIMtttJI 4 ©'>& < t 

t>-«©ttji«a#, c u a u - 1 momifJEttaim 

?bftoXts*>* L*»f>«IBIB36«ttJi3i:OffffiO^ 

v\ *fctWB#Bi©*J>*< tt-«-c, B£M£JI3& 

M&S 3XVR»«tt«40j|gftEi«ii!JSJ|ftS r. £#<£ 
v\ 

[02 54] £fcgtTGK9MttttJe 4 fcflMBMtriiiasir *T 

b^ff^lRl © *4iJi ^(t T5E^ X $> 5 V MiTC* X + X' 
©»***:** fc/h£< fCR»«ttJi4*»*Ufc# 
£\ HMsaSrlWrirKioT, ttGKBHtt&JI 4 £ 

ItnEtBMWEa^tWSTilMiejcifiiJ&^lcL 

fc^oTMn (C*H-57C*X©iS^%©lt^ s ^-f5 
WKfcjJMWE-f-S. J tL-C«l1EK!lHWMi4 0^*< t 
t CuAu - I S©ifii£>jEJM«Mfr?- 
■?*> 9 » »* t < ttH&fltttJI 3 t ©#ffi©'>fc < t t> 
-SBas#^t£liK$*vr^5;K fcSv-'ttiilEffffi© 



[0 2 55] * L"tm 7 {c^-tj; 5 fc, 7 y -w&m 1 

©±t», b7y^*S#ftte r-75^*gTw©R8IB&£ 
lttx^7fiy^7^|16, 16 (K&flSEtt 
Jl) iMft*£*vc^5. 

[0 2 5 6] 4*:©i^fxy^M7^11 6 
ttu X-Mn^ (fcfc'LXte, Pt, Pd, I r, R 
h, Ru, Os©5*>V'>-ftl* : »l«*fc»42aSJl±©5c 
HiT-feS) , #;£L<I4P tMn^. *fc(4X— Mn 
— X' (tctcLX' 14, Ne, Ar, Kr, Xe, 
Be, B, C, N, Mg, Al, Si, P, Ti, V, 
Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, 2iU?#±«7C^©5*>ia*fctt2 

[0 2 5 7] mrlE^^^v^f 7^11 6 
-f-Slctt* *T7 y -SMtJi 1 ±K» 1 ©RMHKttJi l 
4.&JRSU S bfctfflBJS 1 ©S3&&&H 1 4 ±1^2 
©SiMttfeS 1 5 1 ©K&SSttB 1 

4 &tfiiij!ESg 2 ©gSUKttg 1 5 }4@ 2 t> © £ ^ 
C~e*> 9 , -titt>*>HmMi 1 ©RMHKttS 1 4 i43S 2 © 
RSSfflHtgl 5©7c^xS>5vtt5ci!lX + X' ©ffljSJt 

iut*#<*n, L*»t>«rE«2©sa*«Ettsi 5tt 

[0 2 5 8] ^i^rmfum^m-r^tic^oxwiByv 
-m&m 1 1 ©iMs-cttHsaffii 3 <DB&mm&<Dto 

^^fiy^T^H 6 i7!)-»ttfi t©#ffi 

[0 2 5 9] !&&S^£:fctt5ffll2^*^Vv^M 
7^11 6©3E^Xfc^VM47C^X + X' ©JS^%©M 

7^11 6©^*< t t-gP©^*it«, CuAu- 

y 1 1 ©ira©^* < t fc-Si5tt*s 

[0 2 6 0] SfclitrfB^^iV^WT^Sl 6£ 
H4'CttWLfc3JiH-C»J*LT 1 bJ:V\ r©#g-|C« 

jiMajasrifrtr. ttaotiEi? 

1 1 6 m^ofimw^b 7 y -mvm i a 

{C|r]^5 I- tfc^o-CMn JC*J~f57CigX©^%©lt 

•cmis^^^f ^y-^7^11 6©/>^< it— as 

©»*«t*C u A u - I M©B-M^«IUt&^-^fe 
•K L < (47 y -attS 1 t ©ffffi©^^ < £ t>- 
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ft< t t-^fS^ ©WSS* fcilgf E[p]^^4o 
fcfifjfciftoTV^,, 

[0261] Mri27 y -att® i wpiiifflgp-eti, ^ 
^x^ipj^«Eft$tb, 7 y robes' 

[0 2 6 2] z<oi:^iz.vxB^fift^yy/^^y 

©fMl}gfc ! L{]t©^t:l~£'3< *ffi^fc(£<fc *) , Gftgft 

[0 2 63] * tzm 7 \z.7Ft*sy?fr* tfy^;v/Ii 
««$H**JlHF-lc, 111 4. 5TM3Lfc->-KW+2 

[0 2 6 4] r©#g\ WfBV-KW-f 2 2(4, 
»ttS4i:T*Ji6Mfcfflv^e)iia. IIWES^- Ku-f-t 
2 2 it. ^fafflfig^t L-Cffi<Ci>S:*-ft*>f>**), U*> 
t>R»«ttS4t©*B5i3FfT**|R|fc (111) Btf 

•C, Ra*«ttJi4*»fe7!l-«ttJIl*-C©ilS*Blft| 

(4, (ill) tSAS^SBlR) U tSAttS**** < 4 

So 

[02 6 5] ft*5jtlJiE V- KMt22 ©WR^, £9! 
*ttl4©«#*fcHL-CH:, ^4, 5-e|ftKtfct>(0 

[0 2 6 6] 4fcttrlB->— Y^^ J T2 2$\ zr.97.f-*. 

[0267] 0 8 fct, 07 KT^-f-yy^^^ 

mm%mm%m=t-*mm Ltcmvtxhz> 0 

[0 2 68] 08lC^-t±5f-h7S'^i|l*-|Rj (0*X 
7j[p]) (DffiMfczL? x3-=,ul/i//^TXj§l 6, 16*5 
J&fcSft, IfJlB^^^v^T^gl 6, 1 6W 
ft, $lx.fcfS i 0 2 ^A 1 zO^cDim.ttPcX'Wtf&Zh 

[0 2 6 9] m&^tXf^y'JsUTxmi 6RTf& 

mmi 7±tc[47y-Bmeia^$£;h/r^.5 0 r© 
lafcWKjBV^tlWE^^^^-aiV^MT^Jil 6tt 

jftKftw oiMaatt) k*jv^"c» i <D%®.m&m 1 4 t 
%2<DR&mami sommmmxMf&zfix^z. 

[0 2 70] r *fct>*"f»IB« 2 ©S&lSttg 1 5 * 
$rttt, flifESg 2 ©£&SSttJ§ 1 5 ±ic* 1 ©S&SStt 

s 1 4 u «neiB 1 &xm 2 ©s&s&tfig 1 4 , 

1 SW^^jft^^y^^^^^LT^^^^^^ 
^7^116, 1 6 k U mrlEai^^^ai^v?^ 
7^11 6Rn£l6gdil 7-Cffi*fc^, MfE^*^ 



1 ©K5MW4S 14lt $ 2 OSSlItti 15© 

*i, L^t 2 ©ssMBt&i 1 5 itf^atc £ot 

ttttttJIl 4&tff&2©53£«S;tt«l 5©5E*X*>SV* 
f±7C*X + X' ©|^Jt*lltlWfcHLTttH2TrtMI 
Ukt>©i:Wt"0*>5. 

[0 2 7 1] y HBttJi 1 *-C?fcJdW*» HMOS 

ffiiaiMaaic iot7 y -*ttJi ito#it? 
ift<. x^fs^mi 6 »3j:ai!Wfr?«» 

x|l6t7!) 1 IHlcsaMS-&«»^35ii- 

■5. f»ftya«©l9IB^^^^3i>'^'f TJXjgl 6©5E 
^Xfo-5V^i45E^X + X' ©m^%©Mn»C*j-i-5Jt^ 

##&U ^fclfrfB^^^^^V^-YTxSl 6©'> 

<c < k *>-»©»!&«£» c u a u - 1 a©jB'C!>]E*a 

WHr? k ft o r 38 9 , L*»t>»* u < f4mrlE7 y -ate 
Ji 1 k ©#ffi©'>ft < t fc-«tt^»fr««t*o-cv^ 
■So IWEXiMS^aMHc J: 9 y -m&m l ©PUB 

aa«fcB*x#i«afcattfc»*fe*t-o*$. ft&MfB 

i^^fiy^T^Il 6^B4-CRRLA:S9IMi 
tt*4i:lBHifc3JIBlT»jab-Ct>J:i\ r©«#fctt 

Jfi 6{c«, lltlP^©'t>n««d>&7 9*Htttt«illl 

X + X' ©M^/oWtt^^P-TSffi^t. fflB*F^« 
«*»5>iWB7 5— KttJil i:S«H©ffiKl«S*»5KUfc 
tfSoTMn {C^STC^XWJ^^WJt^ltiB-t-S^ 

1 6 ©4>ft < k fc-§P©^S«5i^C u A u - I M(DW 
if]E*aBiJlfr?-e*> 9 , ff*L<«7y -^ttJf 1 t © 
#ffi©^ft< it>-«!Js*iE#««K:*ii-cv^d\ h 
■5VM4MIS*ffi©'>ft < t t>-»T?3!I*©lfr?JBfc*fc 

[0272] *©«, *tiiB7 y -m\m 1 ±»C^tt* 
FflS 2 , S^aitS 3 , SSfi^ttS 4 SV<*^® 7 <Srffl 

[0 2 7 3] *^l^-ei4^©Pg (KMOAffl) !-*3V^ 
T, MneB£ttttJ| 3 ©±ic» l ©S3S^ttl 1 4 
A t , $ f> fcflMBft 1 ©S3fiBS14S l 4 ©±(c^ 2 ©S 

©S3SfiSttS 14B, B 2 ©S^fl£&g 1 5 tctfc^Tjc 
^X&5VM4tc^X + X' <DMf$.ttfc&< 



-23- 



< i4frlE@^«ttS 3 k ©#ffi©4>& < k 
•a-^lC/io T*J 9 , U*»fe«nE* 2 ©K5H8f&l 1 5 

[0 2 7 4] iffiMS 1 O&ttOEttJI 1 4&tffS2<DK3£i 

r. t it j; o -c . nesaftttttJi 4 ^b^sh*® 3t©# 
*t 5 ^ t * < > ^msm*** b mm* isko 

«ttJi30SlftB:H*Y*iRU!:H3t*n*. 
[0 2 7 5] *5SBJt?tt, f»«BlSrliL.tv^*i:#K» 

mBR®M&m 4 1 3 1 ©jra-cimBBjfc* 

tt«3©JSft«Jft*©»3lC*a»t*ii:<t<x u*»t>w 

flas»«HtJi4f±, ^aaw^&siBtf&^fcaafcSE 

states 4 1 m&m&m 3 iw-cas^-ra saws-^atiHi 
fie^jcit^r** < » A#«jfcwt7. 9xio 4 (a/ 

m) K±Sr»#-r2)r i^-ete o *;fcii&fB£3®8£ttS 

-3«K-ejgj*L-ct>&<, r©4^fctiiwa««:iitf-r: 
5G*x©e^%©jt*as*Jni-5««fc* ifriH^raffi^ 

u A u — I M©ffii>jE*jBfiiJt&^-Cfe 9 , »SL<liH 

j&tt&B 3 1 <Dwm<D'pi£< t b-m*#m&ftn\c£ 

[0 2 7 6] /i*5^<Z)^^Jti*5V^t>v'-F^-¥2 

2*m^z>z.kftx%z>* mriav— Kwr-\r 2 2 14, s 
2 2 nmmcx <o &&m$mft&m±zitz> - 1 

©*WS«K:Hl/CH:H4 % 5"CRWLfct>©i:IHMt"C* 

[0 2 7 7] *fcW1E^- KM"* 2 2 HI 8 ic^-f 
£51-^*^>^'WT*Jll 6 (DTMKMlfcfZ 
IWEi'- Ku-fir 2 2 ojgritlciOW 
iE^*^:n>-i^i'T*/ll 6W^iBlRj5rSx.5- 

k #-c* % 7 u -wsji i k ©w-e*wftsaMSS«ff 

[0 2 7 8] 0 9tt, *5IM(c:*5(t57 :r 3.T/^f>^ 
[0 2 7 9] 09^-t«t5fc, T^P>T«&S6, 



-attg i w±£tt> mm^nm 2 , a&atttJi 3 , 

[0 2 8 0] TNUl6A>&«fl|J|7«'eiO#JUI 

[0 28 1] JBtoWfclcovvrttB l 0 «r*JHL*#fc 
RW-t-S. *il»»lC*iV^T2o©K»aittJi4, 4% 

si 1 ©K&s&ttJi 1 4 tm2ros3fi^ttgi 502mm 

MB* 1 ©SSMJHSJI 1 4 (iBSatt® 3 t 
*UT»J**il» 4fc*2 0SSI«ttJil 5I4IWEW1 
©RS*«MtJ114KSfUt»j*Sn*. *rrE^l»S» 

m&m 1 4 xw* 2 <Dg.®m&m 1 5 it, ±Eifcx- 

Mn^i)5V^llX-Mn-X' -&^-C^^$tb5„ 

[0282] ^.m^mi^^xmmm 1 ©shafts 1 

4 (431 2 1 5 cD5E^ X fo 5 V MiTtJH X + 

x' ©ffl^itit)^#< Six, »*L<tt@SattS3 

4fcBfriEB2©s^att«i4, mratiot^jiits 
«tt«fl--c»***t-cv^ 0 striafi 1 (D&3m'&m 1 4 

S.T^fi2CiS;^lSttSl 5»7C^XS)5V'»tt7C^X + 
x' <o»^tfcRt^=S-K^attS»^ff^(40 2-em^b 

[028.3] ARft. fiMa^ig-r. *WB*MaaKj:o 
■c, masaimis 4 a, mfeM&makonmx-tm 
mfem&m 3 ©^ B B B #5£^oi«]^srg it 5 r t * < , ^ 

[0284] ^mxn. aasEBtrsK»^xm^satm 

3 k ©#ffiT?WBH^«ttJi 3 ©^f B «ii^©ftl^Sr 

tt, 7. 9X1 0 4 (A/m) »±«>SJ*»'&a#*« 

[028 5] f^«iam©^ffi«0 1 1 |C**HTV^5. 
Hi lK:*fRai*ttJl4KI4v BS«ttJi3Ki*!i*»5 

X' <DS^F-%©H:^^ii^0-t5^^#ftL, *fcWIS 
4 w>/i < t fc-»©**«SfttC u A u - 
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4 1 mimim 3 1 ©&*£*> h 5 v 

[02 86] ±12© 4. 5 icK&SSttS 4 @5SB£tt/i 
3 Kfafro IC LfctfS-oTMn l^fSTGilf X&5VM47G 

iS§x+x' wj!f-?%©it^^Ji^p-r5^^ft-rsa 
v^Tninx+x' (DW-^/oip^^KoRmmm 1 

4i|fl2©K3iBS<4Jil 5t^ffl®L-C^LfcrtlC 

jgB-t-5. ■*-«*> *>^aic i o tswb» 1 osattt 

H 1 4 t % 2 0>&gH8ttJI 1 5 fim$fc«c£jg1-;6SlifrfB 
fl^lili 1 4-C*>ofc«£T?tt» LTB 
«5c^X + X' ©»Jto#**^«0r!WttEU Mnl: 
r^5t, H!£^ttg3(C[Rj^5tcLfc^o-Cir!Bit^ 

10 2 8 7] %immimmm 4 -en, b£bh<mi 3 

kn&W&m^ IIWEHJE«ttJi3Kiaj*»5l!:UfciSo 
TtfflBK&BStt*4©7G*Xfc5l^8:5£3lfX + X' ©ifi 
J^#l^r*««##&*Sfc©i**fe;ft.6. -ft 
l4£^SIc£oTiiflfEH&BH4Ji4 &H£8tt£ff 3 &© 

DU-eiBriiitllk*iB"tfc«)-c*>-5. wane. ttE£gutttt 
g 4 1 TUfig 6 * 5 vm^sb 7 1 ©N-ctffiiB&fttt 

«rf2T«6B6 ir©#B5jfi«, fcSVHilWIB 

Lfc & o T IMEK8H8ttJI 4 ©TEH? X *> $ V H45c* X + 
X' 0«rtJt*s«l^-r'5fll*«*flPS"J-5t>©i:#*.b*i 

5o 

[0 2 88] « jsmCSaittttJI 4 ©@£fi£tt/§ 3tO 
^B^WI5#S <t £*MU©ffit£*5 It Stg^X h S v ^45E 
IjiX + X' ©JUftJt* *SV^ttllWBR3ai«ttJl4©iW 

[0 2 8 9] *fcr©**«»C*iV^-Ct>V— 

rv^o -fft*>*>Eli 2fc^f i 5teTifiJl6 ±l:->- 
2Sr»j*U $ 6>«-lW13v'- -V 2 2± 
fc» 3JIBI*»6)rt5RMiatttJi4«r»fi!l1-*ot?*)*. 
imBKttM^4 ±©Kttj&ttH l o i: «*-<•*) ft. 

[0 2 9 0] WI2V-KW^2 2±lil^SftfcS3S 
ttttJI 4 14, K W-f -V 2 2 (BIOS £SS 3 ©K3£8£tt 
!25tU BSB&Ul 3 «©« &m 1 ©58H»£j| 2 
3tU ffiem&tfft3 0£ttftttJl2 3, 25©M 
fc«*ftSJi«:*2©Ei**ttJi2 4 £ l/CV^S. 

[0 2 9 1] H4"T?RWLfc©i:|BI*lC, fRlfc^LJK 
3 ©S&BSttJl £ V ix t X - M n & 5 V ^ tt X - M 
n-X' U 3E>fcft2©£3MttttJ|2 4© 



TcfjtX&S^ttjtJjtX + X' ©i!fl^ltSrffi©2S©7c^ 

xfe5v^ri7c^x + x' ©»fcjfcKJt'«-c*i>!fc<l-.6. 

U"f -V 2 2 3 ©K&BS&J1 2 5 £ © Jlffi©*l>& < t 

©£lftfltf£JI 2 3 £©#ffi©'>£ < t 

******* fe*T «t V\ 
[0 2 9 2] *NE5/- K M" + 2 2 14, HftfEHJt&ttJi 
3i©#ffitWic^iRilcB^a:*-fB© (ill) ffia* 
ffift6EiRiLfct>©-?fc9, r©i5'!C'>'-KU"f-lr2 2 

±(c^$nfc#gt*fcfii5^ffitwi^^ (i 

11) ffi#Bi*rt-5 *>©£**. *ftlllB'/-Ki"ft 
2 2©*rKfcov^TttH4i:IBHII"C*5^ IMBS"- K 

Wt2 2 i4#fi£tt-CS5tbe^:Wil4T-fe 5 r i: t 

[0 2 93] HI 1 2 {C^-fi 5 \£7 D -Mi&S 1 £ 9 t> 
H*±«li:»J«* Ji*R3*«(ttJi4 14 2»g|-C»J«S*l 

•5. rftJ4ia2-CiaKL/c«^i:^<^D-efc5o fcfc* 

y -mom i <t 9 tH*U:ffl£«jft$frSKttat<£ 

1 1 mmc 3 IK« L x h i v 

[0294) 11 3 tt*l»a«©tt«fc*i-f f aTAO* 

[0 2 9 5] «M6a«rlWt, »<W9l!:KB!lfl:«r«JlL 
y -m&J§ i i 9 t>TM©£3ittttJI 4 ©IS 2 

©S3SJKttS 2 4 &tf:7 y -ai4B 1 X 9 t> ±«©S5S 

a^s 4 ©* 2 ©ssfi^tts 1 5 tfmcmtukZMttfi 
[0296] *fc±BUfciiuiat*iEj:9 % ttris^y- 

iKttg 1 <t 9 tTffl!)©S^attg 4 tC(4, H^iKttS 3 
fl!l, XW- KW-lr 2 2 (C[R]d» 5 (CLfcd5oT5t^X 
*>5^f45c*X + X' ©MnlC*J"T^Jl*%©jt^51i 

iprsw^flpftu^ sawn** 4 fct>-«s© 

**#5Bt*CuAu-iai©B5i£fjE***»e)rt!)» $ 5> 
(111) fi#JRS£ffftBffl U Ld»t>ff*U<l* 

[0 2 9 7]-*, 7 y -8$ttS 1 «t 9 fc±ffiiJ©S3S8$ 

XfcSVttTcSIX + X' ©Mni^*f-t-5M*%©tt^!as 
*lP"r*«l**#« S3S8Sttg 4 ©'>£ < t fc-SB 
©8*«fc#CuAu-ia©B4\E#*a»feJ*?K 4 
?>li»* b < J4@SiK14B 3 1 ©^ffi©/>* < t h-U 
K#m&XMk $ft5©t?fo5. *jt«friB7 y -fisisyf 
l i 9 fc±Wfc»rt£iifcRiMMtJi 4 ©^^BBiSit 

(111) ffi*BBBK«3feBlfiJf*. 

[0298] *fc7y -fiStte l ©Tffl!l©SK«ttl 4 
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#ffix?f4jffij&&«£ig1-i#xb*U L-fcjtfoTflrEi*' 

- k u>r -v 2 2 1 Rxfmfem&m 3 1 co # 

iffififlJ-Ctt, B&fE##ffil-fca> 5 1 IfciiotSMtt 
S4£05c^Xfe5V>(i5c^X + X' «JS : f%^^-f 5 
^##£1-3. r©fg^©#^tt. ->-KKt2 2 
AtfHJ0KteJi 3 t »#ST-Bf(IBS^iKt4« 4 

[0299] — 7 -eitts 1 ©±«KjKj«$ns 

S&SSttS 4 -Ctt, @3©8ttS 3 t <DRWT'Mm&®.& 
©TC^XfcSVttTcKSX + X' ©JS J f%^«^-f5^« 

i<offlrfcj&/£Sm£;gbfc»£ici4, HiiEgifiBittS 
4 fctt, «gs 7 t ojim&lc&^?illrBfeWI 7 ic 

[R)^5^CLfc^oT7C^Xfe2^V^^±5c^X + X , wjs^- 

[0 3 0 0] wmf—yuj -V2 2©»± 9, 7V 
-mas 1 i 9 rmoB&mtm 4 fetter u -ana- 
mi t.9 ±«©RB*ttJi 4 *-e©#ji©8*iifflH: 

(ill) S^KSicff ftei«9 u < ft 

[0 30 1] ft*3tfrlE->- KW+22 tf>^/&l4, 0 1 

2&u?0 1 3 ic^-r i 5 7 y -estts i i. <o t>r« 
v>s.mmm 4 1 rmm 6 m 3 r t sstx 

fl:*©ft±«rflS51-C#»*«J' , C*>6. ft*3«aiB^-K^ 
-f ir 2 2 7 y -BSttS 1 <£ 9 t>±fflg>K9M&t£JI 4 

[0302] 014, 15 14, AMRSUKaUg 

[0 3 0 3] 01 4lC^-f£5{C, T^&ttttttJI (S 

ALf) 1 8, #$iteJ§ (SHUNTS) 1 9, &£.Xf 

(mrs) 2o*a»u-cawisix-cv^. 

[0 304] fflx.t£ffimfc.m&M 18^ Fe-Ni- 

n b #ss&s 1 9 (4, TaE mmm.m 2 0 
{4, N i f etticzymfcztix^z. 

[0 3 0 5] ffim&%fflm.m2 0©±{CHt, h^s^lS 
TwSrfflttfc h7s/^*i^|Pj (X*(rJ) ©iSHBSwSS^jr 
3t^^*V^-fT^S (S»«ttS) 2 1, 2 1«S 
»J***UTV^«. 3l«Sf40^Lftl\!>5, «SJ^(4MIS^ 
^^fxy^7^!2 1, 2 l©±lCjgfig$iiSo 

[0 3 0 6] £fc01 5T(4, (0*X 

iy-W7^!2l, 2 1 SrJgfifcU BiTiE^**^ 
yi?/W7^i2i, 21^810^1203^0 
JMM*tt"CJ&* * *ifciffe;i:S 2 6 I:: 4. o r ffl* 5. 



[0 3 0 7] •tLTfi&m^^icV-i^-W' T.XJ12 

1,21 &tfmeiiesji 2 6 ±k» assets (mr 

S) 2 0, #fl£f£B (SHUNTS) 1 9, iUtitt 
S (SALS) 1 8Sr«Si-So 

[0308] tsig^fctco^-m, ajksib gsw&s 
mr) (ctjv^, ifJiE^*^>-vWT*S2 1, 2 

1 £!S 1 OS^ttS 1 4 2 ©S&SSttS 1 5 © 

2 5. 

[0309] sheets 2 0 Km-fz>w\cm 1 <dk&hb 

&J§ 1 4 SrJBjJt L, WEemeSiS 2 0 KATE* 1 
!M8tt3R 1 4 LT, fg 2 <D£&&ttS 1 5 

[0310] 02 xmm L±wr&kmm\z. mmm 1 © 

E&mtMl 4J4, S&2cD£&B&ttSl 5©7c^Xfe5 
vM45n^x + x' ©iii&j&JtJ: StL, 

J L< IttttftSftJi 2 0 i: ©#ffi©'>ft < £ t>-gPf4# 

m&wmicftoxts 0 , *fcMiE^ 2 nsaumm 1 5 

v^o ***WB* 1 ORim'&m 1 4 StFB 2 (OK&B* 
ttil 5(D7C^X&5V(4tc^X+X' ©iffifigltS.U 5 ^ 
SBHttttJl0>KI**K:H Li: 140 2 bfc fc© n 

[0311] msm*istz.bK.t.ox. mm*-**'? 

sV^T^l 2 1,21 tttiJEBS^SgiS 20i© 
ffiB-ei»&«««r»t>4* b, ^«ftHfrT-*»6>«IB» 
^icS^Jfc^ffiL, WEx^^fs^tf7xl2i 
j:ttftfiStJI 2 0 i<o#ffi-e3?m^^A 5 5l^i-5o 
[0 3 12] **W-ett, AKSRtiCtSV'TfllASlAJI 
2 0 i©#B-CfII2^efetS 2 0 

I4i, «W!BlK:J:oT^»aB*^d»fe«aBlfr¥-lc*« 

i-SroicS5®«jftifi^T^J*$ixfc^ 2 oSSSattS 1 
5*»*LTV>S©t?, f^Ja.S(c:j;oTB£«;e^iS2 0 

tf, 7. 9xi o 4 (A/m) «±©X&*£-£-$:#£$ 

[0 3 13] *fcx^^fiyy/M7^f2 1 f4, 
V ^@ 4 t 3 ■BTT?»* L-T h «t V \ 

8£^lS^tS 2 0 ffllltc^ 1 OS&g&fcfeJI 2 3 U $ 

blc^IfE^ 1 »S^JK14S 2 31:12 <7>£5$i8£ttS 2 

4, xt«B3«!)R3a«tt»2 5*fijarj»j«-r5. 

t # HrEfS 2 OS^iKttS 2 4 W5£^ X h 5 V ^ I45£H X 

+x' <Dm.j$it*:miRifm3<D%.&mim2 3, 25 

©7C^Xfc5Vtt7C^X + X' ©iB^Jti*) t>/h$<1" 

L < (4HfFf2^ 1 WS^B£14S 2 3 
KS 2 0 (D#ffiO/>ft < t t>-SPSr#S-g-ttSt- U, & 
5 v ^4MIBI?-ffi<D/>ft < t fc-8BT?ZU;fr©#HF5gBc* fc 
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tt*8*Bl*a 5. 

[0 3 14] rciSfcLTJttfcSftfc:****-*^ 

m&m 2 4 ^jsuiJXttfrfi u a^-caa^fctscKet 9 sg 

1 RlffS 3 ©R&«£ttJl 2 3, 25 fefflBlJg ffi fcfif. 

H\ M)»*[R]C"t 3 Ffl^^e)^«$tS2 0ffl!l!C^^5 

■rzm®k , twBtw** a»fei»E*«8tw 2 0 

fcfffiflfc: ^ 5 t L fc # o TM n tcatf 5 Tcfg X fe 5 V >(4 

5c^x+x' <Dm*%(ott®&mM-f?>m.mbtfft&i- 

So 

[0 3 1 5] ttCfin&VNUI$3<0£ttfitttH2 3, 2 
4, 2 5©IMtfttfllW*fcMUCttH4fcl!«iUfct> 

7*Ji 2 1 ©flej^QtJKV«fcHb?riBI 5 fc^-f-RM 

8*ttJf 4<tiH£-e$>3. 

[0 3 16] *fcrosmi«Hc*Jv^Tt>'y-KU"fir2 

2 fcAMW* IWE^-KU-<'1r2 2tt# 
KB 1 5 ©*frfc«B-f* £ £ ©*34S3»**SfcS. -fft 
fct,i^^f I y-W7^l2 1, 2 1 /WSa&SUl 
2 0©T*fcJI&**;ft5»fi'fc» HUBS/— KW-V2 2 

±»C V- K i"f -IT 2 2 fWE^- \ t l'4 J r2 

[0 3 17] ±|Btfc01 4&tflHl 5|£*-f AMR^f 
•f-t?tt, fftfi^t X?-x>*J/UTxm2 1, 2 1 ifiS 
^ISftg 2 0 fc©jra-C*£1-5£*ttG*JMc J: 9 * 

Hi4, is 2 o ®ew#, m^x 

«fflW!2 0©DfWK©«fls*H*X*iftH!:li*.6>*b 
2>o tttt«tt;^^iM2 0«:^SNW:«£ 
WW4JI1 8fcY#flK:BH)03*i* tt 

suss i 8 e>-rw»u^-*A'*-fc ± ^ x 

WiM 2 0 ©D|ttfiU:K'<>f T*8&#as Y%m\c5-z. & 
ft*. X#tofci|MBKfcSftfc**«JWi 2 0 ODfftt 

^©awr***** wis oasm: 

1 2 o ©Di«©«#iEfti:»t 5«fi» wmma 

[0318] td.mmfcv&WijjfanzXfa-eh'Q, 

5o 

[0319] Bieti, mi frbm 1 1 ic^-r fi^J&tf: 



[0 3 2 0] ^4 0li, WitfNi Fe-a-^^if-e^ 
jfcSiifcTttS'— -A' KJi-Cfc 9 > r©TSB">-/w KJ14 

4 2 £ *vt & 9 , $ ?> ttmesHit 

JStfc&***4 2©±fctt, l**1ry^l4 3i«»W 
Siv IME±» ! ¥+y7 f Ji4 3©±l!:Ht» NiFe^ 

5. 

[0 3 2 1] SfJiBTfB^-V vZfMAl Rtf±»** V? 
S4 3tt, 09;ifiS i 0 2 ^A 1 2 0 3 (TA'S-*-) *i? 
©IMt*mfcJ:oT»J*S;h."CVS. H! 1 6 l^-fi 5 
Id, TSS¥t5'^l4 l*^±S5=¥-Yy7'g4 3£T*© 
y^gG 1 -C*>9, r©^t5'/ftGl^h 
£*BtMMWfcfc:*ttS:"e* * -t> © t * o TV^ 5. 
[0 3 22] *^K-Ctt±IH Lfc £ 5 £K9MtttB 4 © 

ictt^T/h* < -TS ^=¥^ y :/flsfc J: 9K 

[0 3 2 3] 

n«K:R3ftatttJl4 ftft**««Jt*»fe«S 2® 

<DR*m®m \Ah%2 (D&mmm 1 5 ) 

(IHttM) t. H2 0lc*1-i5l!:iWBR3i«ttJl 
3 0 Sr 1 Jl-C»*Lfc»a- (Jtttfi) ©f-^^Srffl* 

^VT'/vKPCIf^W^aSr^^fctt©, 
SEjUHt-e-flMr- (Hex) ijgaBHM» (AMR) tSrjBI 
«Lfc 0 ^jSjlM&atS. 2 0 0t£t±?2^£l±©^ 
#-CtTofc„ 

(HJS091) K*^tbT(4, Td^Pj, TJ6S6 : Ta 
(5 0) /7V-M&mi : [N i 80 Fe 20 (4 5) / 
Co (5) ]/#B*tt*rag2 : Cu (2 5) 
ttg 3 : [Co (20) /Ru (8) /Co (15)]/ 
£Sl©R$B*ttgl 4 : P t 58 Mn 42 (1 0) /S&2© 
: P t 50 Mn 50 (110) /ftfl7 : Ta 

(30) 

(Jt«m) T116 :Ta (5 0) /7';-8£ttS 
1 : [N i 80 Fe 20 (4 5) /Co (5) ]/#«tt<PlflI 
12 : Cu (2 5) /B^SStt»3 : [C o (2 0)/ 
Ru (8) /Co (15) ]/S»Ittl3 0 : P t S8 
Mn 42 (1 2 0) /{SUB 7 : Ta (3 0) 

(Jfc<R«2) TJftl6:Ta (5 0) /7 V 
1 : [N i go F e 20 (4 5) /Co (5). ]/*Sfctt*HI 
§2:Cu (2 5) /@5£B£1±JI3 : [Co (2 0)/ 
Ru (8) /Co (15) ]/&S£BJ;ttJg3 0 : P t 46 
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Mn 54 (1 2 0) /®mmi : Ta (3 0) 
{\mm) : Ta (50) /7!)' 

1 : [N i 80 Fe 20 ( 4 5) /Co (5) ]/*SHt«t»W 
§2:Cu (2 5) /@£B£ttg3 :[Co (20)/ 
Ru (8) /Co (1 5) ]/R&&&M3 0 : P t so 
Mn so (1 2 0) /9mM 7 : Ta (3 0) 
(Jt*«4) T*l6 :Ta (5 0) /7y-«tttJi 
1 :[Ni 8O Fe 20 (4 5) /Co (5) ]/*Sttt«CIB 
i2:Cu (2 5) /B£M£J|3 : [Co (20)/ 
Ru (8) /Co (15) ]/£9MttttJI 3 0 : P t S2 
Mn 48 (1 2 0) /«II7 : Ta (3 0) &*5±lEjg 

-A-CfcSo 4fcN i F e P t Mn^&OTft 

[0 3 24] ±!B© J: 5 S&fiSttJiW 

cD^ff tt> ±TR C 1 2 0 A t Lfc (Ultffl 1 

IS l a>B&m»M 1 4 t % 2 WK&SJttl 1 5 1 

[0 3 2 5] 
[«1] 



IB 

I 



lis I . 
a .m £* 



as . 



0 »iJ 




* 

e 



[0 3 26 J *itt4^*^VA'fc#Mliait*L**0* 



[0327] nmm&t:#m&vtmiz-r6\z.tt* p tM 

1 ftlHtlM* 1 -en, B^ttttJI t © *B5fc*1-6Ra 
«ttJi©Pt*»45 8 (a t%) -CfcScDJC^t, Jttt 
09 2 * 3, 4T?f4, ^n-tOi^jCVP t*-C&5fc* 

[0 3 28] (Hex) Iffl&jLT* 

■5fc, SHtflll-Cttl 7. 4X1 0 4 (A/m) 
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4(±. JttfcffU. 2.tm*#V>£i&ig^K#££i:S 
[0 3 2 9] *#v>£&ife£8S#££C£-fr5l;:^ * 

MlJ^&^•l-^^ib J ^•t•^^affl«)*^lt^cJ^^^p t Mn 
p t so Mn so -c&a„ 

[0 3 3 0] fc«L««L J WV«fflW4«J«tb"e»* 

[0 3 3 1] ±ia0 2oO^#^fcLTV^5©tt. H 

^-cft 1 ©R»B«tJi t ®fem&m t o#Br±*SE^*t 
■j-y-c3i«W4iB**»e>iWi» j»»a**b-ct>R!i« 

[0 3 3 2] #jswett\ *K»I«k:*v^, HfeBStt 

i o&s&B&ffli 1 4 tjgjfcu itreB^ttttJi 

feift 1 ©R»*ttJi 1 4 Sr^b-ca3BW*»*-e»j*S 
ftfcJB2©R»«ttJBl 5*»*U-CV^fcftln» fife 

«:*fl:*]«**r l tfitlfcflfcJt^T** < 

[0 3 3 3] WcfcBWOtt* £BHttf£J|g> h-^/HR 
»i:2afclBr&*» (Hex) tOB«fco^T«'<fc 

(Hi 7) . HR£ffl£lfcj£BtlltRI (IRWHMlr) fc*s 
»t5'9-^7'/V'B:etT0 2o-e&»J % 2 ©KfllJfctt 

0 2 J: Jtg?0iJ5ro^«^t4l212 0 il^CT 

(3»J2) KSfifcirLTtt, T*»&, Tii6 : Ta 



(50) /7 9HWtil : [Ni 80 Fe 20 (4 5) / 
Co (5) ]/#*tt+IWJB 2 : Cu (2 5) /B£BS 
&)§3 : [Co (20) /Ru (8) /Co (15)]/ 
ft 1 »S3SfiSttH 1 4 : P t 58 Mn 42 (1 0) /ft2© 
&3&8£ttg : P t 50 Mn S0 (X- 1 0) /fittM 7 : T 
a (30) 

(Jt«W5) Tii6 :Ta (5 0) /7 U -ffiSttJI 
1 :[Ni 80 Fe 20 ( 4 5) /Co (5) ]/#*tt«f|BJ 
|2:Cu (2 5) /l^Itti3 : [C o (20)/ 
Ru (8) /Co (15) ]/g&®tt/i3 0 : P t S2 
Mn 48 (X) /®mmi : Ta (3 0) 4*±B»»t» 

•CfeSo 4fcN i Fe^MVP tMnM©T##® 
&<IHjftf£Jt£^U at%T'&6„ 

[0 334] HJ£0!l 2 -Ctt, ±EO«l^ti 5 
It, »lora*Wfflil4 0Rff«:l 0At?H3SU ft 

2£>£&UBttJ|l 5©RJ£**tt**t:v*3. 

[033 5] iBofr-frv^WRM&fcbfcfc, £ 
(Hex) ©*#**iHJfcUfc. B17C* 
t-J:5K, P tMn^O h— ^/HW***#<**itf 
ft 3 IS ^ 1 ft Wfc«« 5 1 1> fc2a«**l^*#tt 

*#< 45 ii: 

[ 0 3 3 6 ] mH&m<Dm&, P tMn-g-^cOh-^/MR 
)?%)?< LtvK!:. SMmui, »2 0S3*«ttJil 
5©J^£*t< LTV N < Jfctfcfll 5 \clt-<MmK^ 

$k&&mmtt£ < ft d . h-^/ngff^ 8 o a»±k 

ft5£, 7. 9X10 4 (A/m) U±(D&mS-er&ft 

[0 3 3 7] — Jttttil5«>«£\ Siltti3 0© 
KJ?^ 2 OAggfiJUhKftSi:, 7. 9X104 (A 
/m) £t±©«UttS^aW*r4C**, 3«fc«2i:WC. 

mmm 2 ^jt^-c** < Lftrttta ft e>*v^r. i 

[0 3 3 8] tr5T?r©*R^t>, SUS0a2Oi5 

«Ra»Ki*sv^rsasattJi 4 1 ©saitttts 

■rv ^afflw ftsa^fciav ^sMlB«t*^»■c3l^^ $ ti±m 2 
©s^8Sts«i 5 sr. 3fswwji±-cjgj«uftrfniift 

[0339] *^^-ettia 1 7 K^-rn«ite*!6»fe, s 

MaM4Ji©h-^/i'iW«r8 0AfiJl±k:"fnfi7. 9x 
10 4 (A/m) «±©«*tt^«**#b*l*^ia* 

tj^D, rottllfflSMttii 4©KffiSl OA 
tfcS^i^ f2©5a«til5©KfSr7 0A 

[0 3 4 0] *H:*|8WT?tt» Safttttta^ARSPV 

(SMBlKr) {-*3V^T, ft 1 (DK^iKttg 1 4 t ft 2 » 
R%&M&m 1 5(D2ST-«^Lfc^{c:*5(t5ft 1 ©S 
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mmtmnmmk. &im&&wi- (Hex) t<omm^ 
o^tiHfc (sis) „ mmicmM^tc-9->-y^<Dm 

mmms) wmj&ti,xtt, r*>e>, T*fiJ§6 :Ta 

(5 0) /7U-«ttfl : [N i 80 F e 2Q (4 5) / 
Co (5) ]/#*tt«PlHJi2 :Cu (2 5) /@3tfi£ 
tti3:[Co (2 0) /Ru (8) /Co (15)]/ 
jg 1 ©KBUBttJI 1 4 : P t s8 Mn 42 (X) /% 2 <DR 

nmam ■■ p t 50 Mn 50 d 2 o-x) /mmi ■. t 

a (3 0) **J±B«3l , f©««[ttRff**t>br» 

£T*P tMn^&©Tttt©&fltHjt&j£Jt£iFU at 

[0 34 1] Ml ©£3Mtt&Ji 1 4 ©JKV#A&*«& 

»^«» (Hex) ©*t££aj£Lfc„ 01 8 fcjjH" 
i 5 1-> flrffifS l ©RS*«ttH l 4 ©KJSxas, 3 Aa> 

f>3 0A<o|SHrtT'fc5i:. 3?^^#tt7. 9X1 
0 4 (A/m) JSJLhicftSr ias*>a>3„ 
[0 34 2] HufSfg 1 (DmkW&m 1 4 Ht. 
3tO#I?#iMl^ofcfttP t*^^.< 
T*3 9. *Ji^|-CJ*5 8 (a t %) iOMli 

Mat- i 9 ^aaHfr?*»e>«fl!J*?-K:3E« U<3 b < , R 
gHKttH 1 4 ©Biff aw < ft 9 -ft* 5 1 , L,*v*S 

[0343] rtucatu Mien i <DK%m&m 1 4 

3A»±3 0A£lTldtt£1-Si:» 2fi5*JI&^«#**# 

*>*itfiB i <DB3m'&m 1 4 oiiHr^KKtjfco-rar. 
st>©t#^e>^5„ %\^T^<nmmmzz. 9, mi 
<D&&m\&m 1 4 ©stt-cttj&Kaiif £ 9 1> p t 

[0344] ^©i5»^3SWJ-*iv^^:#!te3JSIi^- 

ate zvx^mwHrf-tPbMSfm+K&mi ^-r^mm 

ttil5«r70 A£t±-e»J« U 118 T?RH Lfc i 5 

*r«BW-s *: »fc p t < ^tLfc^ i <DR&m&m 

1 4?r3A«±3 0A«T-e^-r5i^^fe-5„ 
[0345] r. ©*£*> £ i osaftttttJi 1 4 ©KJP£ 
3AiU fg2©K3SB&ttei 5©BHt£7 0A£-f;Jx 

a, saas^-aMHi 7 . 9xio 4 (A/m) suit* 

9, r©BR©S3*S£ttS4© h-?^^J»»7 3A-tf*> 



5» *»WT?tt. ©massif * 9, mzmmasv 
%R&imm4<Dmm&7 3A£i±i:Kj£ufc. 

[0 346] r. © X 5 lc*JSWTrtt. 4 ©H 

JP*7 3A£H±K:-t-4xtfJ:v^Tf, f6*BHfc'«-CK!l« 
ttJi©lW«v.hS<-*-3r. fc#»TfBfc:fc9, 

[0 347] *fc#3B!fl-eH:, K&ftttJlfrJftKafll 

(jRwaattr) kjsv^c, 9 1 ©sai«eji 1 4 0 2 © 

^tt«©fflfiKJtt, £&&-g-8S#?- (Hex) £©M# 
{covr^fc (01 9) o Hftl-ffliScLfcif 
MHfljftH:, 02 tl^CT-fo^o 
(51*014) K«J&irLTi4, T*>b, T«iJi6 : Ta 
(5 0) /yy-mttmi : [N i 80 F e 2G (4 5) / 
Co (5) ]/#&tt*MS2 : Cu (2 5) /HE* 
HE 3 : [Co (2 0) /Ru (8) /Co (15) ]/ 
$ 1 <0%MM&m 1 4 : P t (x) Mn (100 _ x> (10)/ 
fS 2 ©SSSflSttB : P t so Mn go ( 1 2 0-X) /«S 
i7:Ta (3 0) ft:fciifEem4>©l&ffittB£*£^fc> 
LT*59, ^tttt^^^hP-Atfci. *fcNiF 
e £-&S.tfP t Mn^OTftt ©Sffiraj&f&ifcSr* 
U a t%-CS>5o 

[0348]f 1 OK&M&m 1 4 ©»^Jt*SSft5S 

SaWS^BE* (Hex) ©*£Sfc»JgLfc. ftJof?!^ 
38(4, 2 0 0 < C£JL±-e2^FR9K±©^#-Cfi ; ofc 0 01 

9 \zm-ti. 5 MiaB i <DKim&M 1 4 © p t m& 

5 3a t%£JLt6 5 a t %ErF©SSfflft-C*>5 t % £ft 
^■ar»l4 7. 9X 1 0 4 (A/m) SiifcftSrijJS 

[0 349] b5I2® 1 ©S3S«tt€ 14©Pti^53 
a t%~6 5 a t%©|£ffirt-C, ±t 

1 4 fcB£«ttS3 £©#ffi&a«K2l^tt«fci-5 
[0 350] fc/cLafJlBP t JrtfS 6 5 a t %£Jl±SriSx. 

itLJit*#<©P tdS^SttTV^Si:, ^Stc 
iotil©SKH4I14 tf2 0g««ttil 5 t 

©Ht-i^fefisgrort), Wf5ffi^ia»Jc:i*)^i 
oR&m&m 1 4©^«t?©p t*r±xffi*s«jcfi* 

-5(Sif{ST-&T, <fcoT£&^&#aM£T^St>©£ 

[0 35 1] *fcP t*?:5 5 (a t %) £i(±6 0 (a 
t%) £lTt+*Hi» iD*#4SaWif^«*Sr#6n 
Srt^^ ITOCitll. 8 5X 1 0 4 (A/ 
m) £Lh©S£*B^»#t#5ri:iPT?** Q SfcPt 
*Sr53a t %«t 9 fc'h* < 1 , S^tt«4©*& 
^je«^B«*ttJB3©»^S»fciE<5<fc©l!:, #B 
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[o 3 5 2 j ftfct&n-ci*. tim&m {tusmm t 

*L (HJ60J5) , SfJlBf-y^Sr^«iaUfclSlc|g^ 
i-*SEiMS*«j|L (Hex) SrSiJ^Ufco 
[03 53] flfflEKiMttttJI 4 £H*©*Ji©*rtt,ROW 

j?f4, ±u^-ftmmmi^v3 tmc-vhz, r©n 

*-CtfrBR»«ttS 4 Lfc 0 anEStttttiiff 4 © 



*BttJB&©ji« 

Hex* 



PtMn©1$a 



[0 3 5 7] *2©[S*«HSJlfc©JHn*K:3<-*\fc5 

fc» 5 ©#£•», shafts 4 t mfemtm 3 1 
©ifffiflBttt^E^^ttiB** < «o -CJ8 5 , \mm 5 © 

mmm 5 ©♦aictt^s & » < *o -c^*. 

[0 3 5 8] *fc«aatfM» (AMR) tCfi. HJfetRj5 
t JttRtt 5 if* # *36tt*v\ 

[03 59] IHfeM 5 t \mW 5 ©*# fctBg^fi, H 
HIM 5 iC*5it S£&«rg-flt#|l (Hex) NtJtttff 5 ©£ 

[0 3 6 0] r©i5KSUS«5JC*5VT*#ft3SES^ 
£*#«SJ*L»3©i±» 4-f@Sattgt©#Bffl^ 
-C«HfJES3S^ttS 4 ©jjflfjSJttt Pt 5e Mn 42 tPti 

ariiaot, fixate ± 9 & «flu*r- 

[0 3 6 1] ft{Jl*38W-Ctt, V^^Sr^T/lO'.b'y 

SKlc*i^"t» 1 ©£388*14® I4if2 ©s&atte 
1 5©a©*iti:Lfc#-g- (£ttft|6) fc, ll&tEK&fi* 
ttHSrWC»riELfc»^ (Jt&#j6) -C©S5IMS^« 



t K*W!l©ffijfi$-era: P 1 48 M n S2 1 ft o T V ^fc. 
[0 3 5 4] ittt«5 tb-C, £&B£ttJi3 0£#©ffl 
jfc#P tBaMn^fe/iSiWiitSrMJritUfc. ft*5#IfB 

s&estsg 3 0 m0*mtt%*xm*mfc±& ufc 

Jttfefl 1 ft^ L 4 £ n D-C*>5,, 
[0 35 5] ±|H©H1£^J 5 t Jtttffl 5 ©#iJ-y7Vv<Sr 

[0 3 5 6] 
[*2] 



^2 



Amis 

a37X10 4 (A/m) 

ai % 

/Wir©S8»£ 
ig-fl&JSPtMn© 

# (Hex) ZmfeL-tc, 

115:P t 50 Mn so (8 3) /% 1 ©KS&6H4J1 1 
4 : P t 58 Mn 42 (7) /It«ttl3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/#ttttflM 2 : 
Cu (2 2) /yy-W&m\ : Co (2 0) /#B*tt 
fpmM2 : Cu (2 2) /H&MSJI3 : [Co (2 
0) /Ru (8) /Co (15) ]/* 1 ©RSMttHi 
1 4 : P t S8 Mn 42 (7) /&2©£§ftKttJI : P t so 
Mn so (8 3) /%mmi : Ta (10) 

0 : P t so Mn so (9 0) /H^lKttg3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/«tttll2 : 
Cu (2 2) /7!)-ittfl : Co (2 0) 
<£F>flJl2 : Cu (2 2) /SSBSttS 3 : [Co (2 
0) /Ru (8) /Co (1 5) ]/H3£fi£*£®3 0 : 
P t 50 Mn S0 (90) /mmi : Ta (1 0) «J3l 
BJM+©**»MIW«r*;bL"C:J39 , I^IM-^* 
hn-A-CS>5„ *fcN i Fe-g-&&lKP tMn^O 
Tf*t©*«ilNWUt«r;j*U at%-C$>5 0 
[0 36 2] ±|H©HJS^J 6 t ttMm 6 ©^S-^V^VSr 

*©SIWg***3C*f. 4**M!katt, 2 0 0tgJ( 
±T 2 NfFflfiAiW^TfTofc. 



1&43X10 4 (A/m) 



&4 % 



-31- 



[0 3 6 3] 



[*E3l 



313 





£iSW6 










Hex* 


1556X10 4 (A/in) 


1059X10* (A/m) 




140 % 


ia.4 % 


PttfaOftS 


<Pt50-Mi50)& 
£#<0 9$l£U:ffl 


< Vz>o. 



[0 3 6 5] *fc«3t*flS* (AMR) |C|4, HJg*?!l6 

[0 3 6 6] mmm 6 1 jtttfli 6 <r>±% in 

Jgfll 6 icfttt S&Atir&ttJIl (Hex) HUtttM 6 fcjfc 

[0 3 6 7] r©J;5lc5IJfi^6lc:*5V^T^:f 

L#5«)tt, *rH**ttJii:©JMiia*» 
l©R»8tttJll 4©»«C±9*»&tt«IK**l/-CV^ 
5 £ £ , Rtfim$&®feM&% 3 £g 1 ©53S^tt^ 1 4 

*rv«Btt*»l*©iB 2 ©S3fi8£ttS 1 5 jWBj* £*L 

[03 6 8] ftfc*38lP!"T?HU H4 -tfMfl Lfc->- 
^*2 2*m\fc»MI*4«»BjfcU toohWlU 
K W 2 2 i cD#ffi£r#S£-:t£JiK: Lfcty^ 
(SUM* 7, 8) *289US*U 28 ?>tf> 2 v 

^ (JtttM 7 , 8 ) ttBV- KKt2 2t©# 

5 (Hex) Rt«S0li«{k* (AM 

R) *«r«eLfc. Hffiffil 7 , 8£*SI?SI)HI!JftH:B4 
fclBIC-C*>9, JfclWl7, 8iCfc(t5K«fiK«x El 2 1 

(5HMi7) BHftfcfcL-CHU T*>b» Tift* 6 : Ta 

(5 0) /->-KU"T-V2 2 : N i 
S&S&ttS 4 [* 3 2 5 

42 (10) /ft2 0£tttt&J|2 4 



Cu 



80 F e 20 ( 3 0)/ 



P t S8 Mn 



(1 



P t S0 Mn 50 

oo) /mi o&mmm 2 3 = p 1 58 Mn 42 ( 1 

0) ]/HJ6«ttJi3[Co (15) /Ru (8) /Co 



(5) /Ni 80 Fe 20 



(2 2) /7U-J 
(4 5) ]/««■ 



(20) ]/#attt«ewui 2 

ttil[Co 
7 : Ta (3 0) 

(Hi£0J8) Wdrti: UTtt, Td>fe 
(5 0) /->-KKt2 2 : N i 60 Fe lo Cr 

o ) /Bsm'&.m 4[t 3 <DR&@t&m 2 5 : p t S8 m 

(10) /% 2 (TiWM!mM 2 4 : P t so Mn 



TfcfiJI 6 : T a 
30 O 



n 



42 



P t S8 Mn 



50 (1 0 0) /Ml <ORMMM 2 3 

42 (10) ]/IitItti3[Co (1 5) /Ru (8) 



: Cu 



(22) /y 
(4 5) ]/« 



/Co (2 0) ]/#»tt<t»H]«2 

!J-ittgl[Co (5) /N 
SS7 :Ta (3 0) 
{imMD BUtfiKtLTtt, T*»b» TH6®6 :Ta 
(5 0) /V-KKt2 2 : N i 80 Fe 20 (3 0) / 
Si«tti3 1 : P t so Mn so (12 0) /BSttttJI 
3 [Co (1 5) /Ru (8) /Co (2 0) ]/#BStt 
W2:Cu (2 2) /7>J-«ttJil [Co (5) 
/N i 80 Fe 20 ( 4 5) ]/«S|g7 : Ta (3 0) 
(tfctt«8) JH«/&iLTtf:, T*»fe, Tifcg6 : Ta 
(5 0) /->-FKt2 2 : N i 60 Fe 10 Cr 30 (3 
0) /£8H*ttJl3 1 : P t S0 Mn 50 (1 2 0) /HJfc 
it|3[Co (1 5) /Ru (8) /Co (2 0) ]/ 
^BStt+lfflJi 2 : C u (2 2) /7JHWtll[Co 
(5) /Ni 80 Fe 2O (4 5) ]/Ml7:Ta (3 
0) *j8±iafiaf©jfc«4BWtS:||t>U-C*J9» 

Mn^©Tf+#^flHttWUfc«r>5*U a t%"C*> 

[0 3 6 9] iemnnaT^snfcfrf-v^/nrjK* 

Lfc&, fk^SrttLTg&lteflUr. (Hex) £.ttfg 
(AMR) ^£»£Lfco 4 
^1"o ft&fg^at^ 2 0 0 < C«±-C2B#H£U:<Z>3: 

[0 3 7 0] 
[*4] 
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[0 3 7 11 X4 \Z7jii-i. o K % »f [5/- KJlOftftl] 

i) mm'x&MZhx^h* ^(OfcfeMiH^-Kw 

•CO#lt.*fc#S*[6jtc (111) StfffftGfflU 

[ o 3 7 2 j ii&$mm 7 ic«:-«-caafc« 8 0>isipwsi 
ffiweft****:* < * 5 wit, nigtftj 7 Rnttmm 1 1? 

14, ->-KWt2 2«SN i 80 Fe 20 ^b^5^ti 



2 i 60 F e 10 C r 80 -C»**tl*«tt-eC r Sr^JP 
LfcjUfiS;-? & 5 fc*{c, taiBix- K W 2 2 ©JtffiW 

[0 3 7 3] Sllt«72lWH*«7T?H:H:fii(l:!WSV^ 
t\CX >^«t*ltt1B'>- K W -V 2 2 IE 

5<0jc*fL, HiS«»J8SO ; lt^J8-CH:-?:W<};5*ri: 
±oT*lfe^j8SU 5 it|S[«SJ8©^S, HiS^l7 

[03 74] RKSaMS^a#K:ov^-CttW+*i:, H 

T^sr t r^»^JS«7, 8 -en, ->-K 
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ft 3 <ofc%m&m 2 5 &x?m i <Ds.%m'&m 2 3 ©#& 

«aj7, 8-eti, K»4Ji3 1^, ungate io-c^FS 

&h/C^4t>©©IWB5'— KWir2 2Rx$mfem&m 
3©JM5#»frS;lvO*.5;fc«>fc, JB^UUtio-CWB 

[0 3 75] rwUf^mict 9 , ffitraEflsJMWg* 
KU"fir 2 2 £ttflM£J|©H&m£Ji 3 t 

2 2 fcUMKtt-rtWKft©** vv»»T?»*i-« r. fc"Cx 
riUWW»fcj8V>T3Jiit-C»jau ttE3B^©5*>, 

aeatttji 3 1 ©sterns 2 3&t*->- k 

U"f^2 2iCgH-5S§3©g&&iteB2 5©P t*£# 
< LT, Mft®feM&M 3 + 2 2 t ©# 

BfC*«^tt««r«t», *fclWE«iaiWB3 0R!** 
«Jf2 3, 2 5m£«j£S*l&g2<BKaMttt£J|2 4 

(Hex) 4rlRl±S*5it>4Snrtg-r?fe5. 

[0376] *&immiAxmsoR&m&M2a, 

2 5©gtfl[ftlWWUto«HHt, IBlfcHl 8&tWB 
l 9©IHttS*in«li:, 3 AK±3 oAOTffc^ 

Ptfc55 3a t%£JLb6 5 a t %«T - C*>5 ^ t* J » 
*U*. *fcllinEJI52©R!*«tt*2 4©iWtt, mi 

V\ 
[0 3 7 7] 

[38§>!©S!j*] #±18fcLfcJ:5fc*«Wlc*sr*a&* 

*i-*s»«tttmtr»ia5n» «Krft©i , iiww&&» 

5V>tt7cH*X + X' ©J§^%©Jfc$tfSift!)D-t3«#i:, 
/5SoTMnlC*ff S7C*X*>5V>tt7C3l?X + X' ©IS^ 

%©jt*#*!io*a***!j*#fcu niriBR&B&ttB© 

< t t>-»©ll*ll|jft** C u A u - I a©ffii£>jE* 
ai!Hfr7-"C*>5ii:«r«Mfcfcr* , t>©-C*)*. 

[0378] Mnes9i8tttjiK:±eLfc«uftXfi&ei- 
©xattaawfcttfcfcjt^-c:*;* < -r 5 r. t a*-e* 

[0 3 7 9] *fc#»W"Ctt, S&BJttfeJlir&B&teJf© 
v\ iiiKJ:o"C±oa»KS»*ttJi©aBIK«*fll 



[0380] t-tz*%wx'\z. Rim&Mnmt&mb 

©fc SOBS'- KW-Tr«r*attt-^it«St©*#^$m 
&B*ttJg ©#ffi©'>fc < t t-»*IW^tt1lK:i-* 

[BBi©tt¥*RW] 

[SI 1 ] #3SW©SS 1 **»«©$':' ^a* 
a*«JStt«*3)^©«Kt«rAB Sffi«ija>P> jifct&rffi 

[0 2] *ISWlc*3(t5«lK©^®l^ (f^SiW) 

©*«**?-**»» 

[0 3] B2ic«t«AK^fRMua%%b^ft©MBn 
■K©«3S*r*+«a;H. 

[0 4] i/-Y\"< j rzm^iz*&w\z.idtfz>mmm<D 
[05] 04 \c7Fi-mmmK%mmzm t-tcmo^nm 

Jiit©flKSft*^«*H, 

[0 6] 3W*W©*2»l^»©^V^AO*l*:^^ 

[07] *%m<r>m3mm]&n<D^>y/i>x]?ys</\s7 

[0 8] #»W©fUS»#«©VV^/vo* 
SWaiSSiaJMfrf-wWjSSrAB Sffi»>P> jlfcfrB 
0, 

[09] *%m?>m5mMMm<DT=-Tfrxv 

lt*ftiaft»*3l^©#jSftAB S®<!ia>P> Afc»rffi 
0, 

[010] ^aT^^e^/Vw^SlroiBISJRw^lRSrep 
©«i££*1-&5£0, 

[011] 01 o\cm^mmmcmm*mv,tc&<nm 

!E«gBI©«5££^-f«5£0> 
[01 2] V— K^-lrSrfflVfcxa.T/^tfy/Vw^' 

s©»SM©^is^pg©ei3tSr^-t-«s:0. 

[013] 012 l^ilMIKlciRU&lftlfc L,fcm©«tr 
B«JMI©«aSr*^I^CB» 
[014] *^W©ft6Hlfe^ffi©AMRa^e*n:^I 

[015] *^©ft7Hlfe^©AMRMa^S^ 
*^©«5tSrAB Sffifl!|^P,^,fc»fB0, 

[016] ^smcjsttSWKtt^y K (S^s' 
K) ©«5g^1-g|S#Wffi0, 

[01 7] SSU8ttSSrftl©S^ttStft2©S3S 
«ttJiTf»*bfc»fi-©, «IBR!ftateJi©h-^K 
(Hex) fc©BW»Sr*i-^5 7, 

[018] S3fi^ttS^ftl©S3fi<8ttStm2©saj 
SSttS-C^fiK Lfc#-&©, ffiffift 1 ©£3fettttJI©KV 
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sftus-atip- (Hex) kommz^-r???, 

«ttJi-C»J« U BfrlS^ 1 ©H3&B£ttJl£rP t x Mn 
lolHl flftJtfci^)Pti (X) 

(Hex) t«il#Sr^-r^7 7. 

[02 0] iiiffl^f o->y tfy^;v^iil 
[02 i] H^fflw^jfero^^^/w^f wvw:/3!fflE& 
0> 

1 ^y-sstt* 

2 #B*tt*ffl« 

3 @£BH4J1 

[01] 




[04] [05] 



5 K^T** 

6 Tiffi* 

7 &mm 

8 

14, 2 3 jgiofaftOttt* 

1 5, 2 4 B 2 

16, 21 i^^fiV^T^i 

17,26 mum 

1 8 Wtttt* (SAL*) 

1 9 #fi£t£S (SHUNT*) 

2 0 ftftSffi* (MR*) 
2 2 i/-K^t 

2 5 jg3£>£aMttf£* 

4 2 



[0 2] [0 3] 



02 
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[B15] [016] 



m is m i6 
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[HI 9] 




(72)fgM# ea* tt— 

F^— 5D034 BA04 BA05 BA21 CA08 DA07 
5E049 AA04 AA07 AA09 ACOO AC05 
BA12 CB02 DB12 DB14 
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